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SECTION 1 

INTRODUCTION ANJl SUMMARY 


1 • 1 I ntroductio n 

The response of composite materials to fatigue loading has long 
been a topic of interest. Typically* composite materials will 
accumulate damage* which initially may be in the form of mieroctacks 
between the fibers of a lamina and/or between the laminae of the 
laminate. 

During the growth of these microcracks, which eventually leads to - 
materials failure, the response of the composite in terms of strength 
and stiffness is typically degraded. Of particular interest to the 
present program was the effect of fatigue-induced damage on... -composite 
stiffness. This effect was monitored by conducting a series of fatigue 
tests on [±45 ] 2s and [±67.5] 2jj T300/5208 gr.aphite/ epoxy laminates. 
During the fatigue testing of these laminates, . stiffness was 
continuously monitored, to specimen failure. The stiffness versus cycle 
data were then studied to determine if a correlation between loss of 
material stiffness and failure could be predicted. 

The Composite Materials Research Group has been active in 
fatigue-related studies for some time. Some of the more significant 
studies include References [1-5]. As in some of the prior studies, the 
present investigation provided the special challenge of monitoring the 
composite stiffness as the fatigue test progressed.- The challenge in 
monitoring the stiffness was in doing so such that the stiffness was 
measured with a high degree of accuracy without interrupting the ^atigue 
test. The concern here was that continuously stopping a fatigue test to 
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take stiffness measurements could affect the fatigue results due to 
time-dependant properties, or othar unknown characteristics of corapoalte 
materials. Therefore, the Compoelto Materials Research Group developed 
and utilized an advanced computer-aided testing facility, details of! 
which will be presented in Section 2. 

1.2 Summary 

It was found that the [±45] 2s laminates did experience a stiffness 
reduction prior to failure. However, the onset of this stiffness 
reduction could not be correlated to load or cycle. The £±67 .53 2 S 
laminate did not exhibit any measurable stiffness reduction prior to 
failure. The cyclic tension loading caused a slightly nonlinear 
reduction of strength with respect to the logarithmic number of cycles 
for- -the [±45 ) 2s laminates. Using the same correlation procedures for 
the £±67 . 5 ] 2 S laminates, resulted in an almost linear reduction— o£. 
strength with respect to the logarithmic number of cycles. 


SECTION 2 
TEST PROCEDURES 
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2 . 1 Specimen G eo metry 

The T30Q/5208 graphite/epexy test specimens for this- study woro 
supplied by NASA-Langley. The flot specimens were 12 4 n long, 1.5 in 
wide and approximately 0.04 in thick, and ore one of two 8-ply laminate 
orientations, i.e., .[±45] 2s or [±67.5] 2q . - A total of 30 specimens of 
each of those laminate orientations were provided. 

2.2 Test Procedures 

All static and fatigue tests were performed in an Instron Model 
1321 servohydraulic testing machine. During the static testing, strain 
was measured utilizing three extensometers (two axial and one 
transverse), as Indicated in-figure 1. The two axial extensometers were 
mounted on opposite sides of the specimen during the static tests, to 
monitor any bending effects. 



Figure 1. Extensometer Arrangement Utilized to Measure Axial and 
Transverse Strains 


ORIGINAL PAGE Kl 
OF POOR QUALITY ... 


After 1 studying the Htfonn-fltrn In . plots mul the Hfcll'fnoflsas calculated 
uaing each axial axtemsametor, it was determined that banding effecta 
were nonexistent. Therefore, only one axial and one transverse 
oxtennomotcr were utilized during the fatigue testing, Stress versus 
strain plots of the static testa arc Included in Appendix A. 

All static tests were conducted at a rate of 2 mm/mln. Fatigue 
testing was conducted using a stress ratio of R * 0,1 and a cyclic rate 
of 10 Hz. 

Prior to conducting a fatigue test, an initial static stiffness 
test Was conducted to determine the prccyclic stiffness of the specimen. 
This static test wag terminated at the maximum axial tensile 
stress, o , prescribed for the fatigue test. The resultant stiffness 
was then utilized to establish five percent increments of decreasing 
dynamic stiffness. Cyclic loading was interrupted after the dynamic 
stiffness of the specimens reached each of these increments and a static 
stiffness tost was conducted to verify the stiffness decay. 

2.3 Data Acquisition 

All data acquisition for the static and fatigue testing was 
performed using a Hewlett Packard HP21MX-E minicomputer. For monitoring 
the fatigue testing, the data acquisition software combined a real time 
data acquisition and reduction routine and a logarithmic data storage 
routine. The data acquisition routine is capable of reading 8 channels 
ol data for a fatigue test conducted at 10 cycles/sec at a sampling rate 
of 320 samples/sec/channel. Additionally, the data acquisition fot each 
cycle of the test was synchronized to begin sampling at the beginning of 
the cycle, i.e., at o A . This allowed a very efficient data storage 
format for reduction purposes. After the stress and strain data were 
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acquired for a complete cycle, the dynamic stiffness wan calculated 
using a linear regression curvo^fit. A decision baaed upon this value 
waa then made to continue or Interrupt the load cycling. If the 
calculated dynamic stiffness indicated a 3 percent increment drop of 
stiffness, than the teat waa Interrupted to allow a static- stiff nofls 
tost to be conducted, after which the fatigue tout waa continued. 

Data were atored using a logarithmic procedure, uo indieuted in 
Tabic 1. Since stiffness reduction precedes specimen failure, it would 

Table 1 

Data Storage Progression 


Cycle Range Cycle Increment Between Data Storage 


r. —7 -JB. ,, — — 

1 to 10 

2 

10 to 100 

10 

100 to 1000 

100 

1000 to 10,000 

1000 . 

10,000 to 100,000 

10,000 

100,000 to 1,000,000 

100,000 


be quite possible Cor the specimen to start .to Indicate a reduction of 
stiffness and fail before a scheduled cycle when data were to be stored. 
To prevent the above condition, the dynamic modulus was checked 10 times 
between each data storage cycle. If the specimen had not failed at the 
designated storage cycle, these values were then deleted from storage 
and the value for the data storage cycle was stored. If the specimen 
failed before a designated data storage cycle, then the values were 
maintained in memory. This ensured that the maximum amount of data was 
collected for each specimen, while keeping data storage files to a 


reasonable size. 


2 . 4 Modulus Calculations 


Tho statement of work for this program requested that the dynamic 
secant modulus be calculated. However, during verification of tha- 
softwaro routines before fatigue testing was initiated, it was noticed 
that the aocant modulus calculated varied by approximately five percent 
from cycle to cycle. Since, the increment of modulus decay needed for 
test interruption was five percent, this was unacceptable. It was found 
that the variation was caused u y twa problems. First, the data 
acquisition approach utilized by the Composite Materials Research Group 
entails digitizing analog stress-strain data. This entails periodically 
sampling the analog signals, and then converting the sample to digital 
form. During this process, the absolute minimum and maximum stress and 
strain values may not be sampled on every cycle. For the sampling rate 
utilized, it was calculated that the greatest difference between the 
absolute maximum and minimum stress and strain values and the values 
actually sampled would be three percent. Additionally, the samples are 
subject to approximately one percent electrical noise. These two 
uncertainties essentially explain the variation of the secant modulus 
from cycle to cycle. One further point is that, while studying the 
reasons for the dynamic secant modulus cycle- to-cycle variations, it was 
noted that the t ±45] 2s laminates were nonlinearly elastic. Therefore, 
the magnitude- of the dynamic secant modulus is load-dependent. In terms 
of relating modulus decay from specimen to specimen this behavior was 
considered to be unacceptable. 

Thus, it was decided to utilize the tangent modulus method For 
calculating dynamic stiffnesses. This method is believed to have 
several advantages over the secant modulus method. First, a tangent 
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modulus ia calculated utilizing more data points than just the two end 
points utilised to calculate the secant modulus. In general, tho more 
data points utilised to characterise a material, the bettor-wlii-he the 
characterisation. Second, by utilising a linear regression fit, slight 
anomalies In material behavior -or data scatter due to electrical noiso 
can bo averaged out. As can be seen In the data generated during tho 
fatigue testing position of this program, which is presented in 
Appendices 8- and C, the cycle- to-cycle variation in modulus is very 
small. 
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Section 3 
TEST RESUETS 


3 • 1 Static Tonalle Results 

Five apocimens of each laminate orientation, i.e., [±45] 2s and 1+67. 5] 2s * 

were statically tested to obtain ultimate strength values for use during 

fatigue testing. The results of these static tests are presented in Tables 

2 and 3. The shear modulus G.,, Poisson's ratio u and ultimate shear 

xy 

stress at failure in the fiber coordinate system x^ 2 , were calculated using 
the following equations from Reference £ 6 ] i 

°12 " 2 ( 14 ^ xy ) (1) 



( 2 ) 


t^ 2 = 0.50^ (t+45] 2s laminates) 
t^ 2 ■ 0.3535o x ([+67.5) 2g laminates) 


(3) 

(4) 


3*2 Tensile. Fatigue Results 

During the tensile fatigue testing of the two laminates, the dynamic- 
modulus of the specimen was continuously monitored and the cycles to 
failure were recorded. The stress versus number of cycles to failure of 
each of the two laminates is presented in Figure 2. The regression 
equation whieh best fits the fatigue data points for the t+45] 2s laminate is 
of the form: 


o , * 26.1 - 0.8 in N 
weak 

For the [+67 • 5 1 2 S laminate the equation takes the form: 


(5) 


0 


peak 


10,4 


0.4 in N 
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. The first value reported was obtained from the 3.5 in gage length extensometer, while the second value 
was obtained from the 1.5 in gage length extensometer. 

** Calculated using the 3.5 in gage length extensometer. 

:** Calculated using Equation 3. 
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Additionally, the peak stress versus the number oi cycles to 

failure was plotted an a linear scale to determine if there is & load-.. 

sensitivity, i.e., a percent of ultimate, strength where fatigue life 

transcends from very short to very long. This plot is shown in Figure 

3. These plots indicate a transition between short and long fatigue 

life occurs at about 119 MPa (17.2 ksi), which correspond to 70 percent 

of the static ultimate strength for the [±45] 2g laminates. For the 

[±67.5] 0 laminates, the transition occurs at about 38 MPa (5.5 ksi), or 
zs 

approximately 55 percent of the static ultimate strength. 

The fatigue test load levels for the laminates was originally 
specified by NASA-Langley to be 60, 50, 40, 30 and 20 percent of the 
static ultimate strengths, with five fatigue specimens to be tested at 
each load level. However, the first specimen tested, a [±45] 2g laminate 
loaded to 50 percent of static ultimate, went to 10 6 cycles without 
failure. Therefore, it was obvious that the load levels selected were 
too low. Thereafter, load levels for conducting the fatigue tests were 
selected by the NASA-Langley Contract Monitor in close coordination with 
the Principal Investigators. Additionally, at the Contract Monitor’s 
request, certain specimens were cvcled without taking dynamic data. 
Instead, the test waS periodically stopped and a static test was 

performed to measure the stiffness. 

Tables 4 and 5 are a summary of the results of the fatigue testing 
of the two laminates. As can be seen, the [±45] 2g laminates exhibited a 
modulus decay that is load-dependent, i.e., the larger the peak stress 
the greater the modulus decay. For the [±67.5] 2g laminates, the modulus 
decay is essentially nonexistent; on average the magnitude of the 
modulus decay for this laminate is close to the magnitude of 

experimental error. 
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Example of the normalised modulus decay versus number of cycles 
are presented In Flares 4 through 13. The (dynamic) longitudinal 
modulus has been normalised by dividing by the (presycllng) initial 


static modulus. 

8ev.ru! attempts mere mads to correlate the modulus decay data tor 
the Ud51 28 laminates, without success. The first attempt at 
correlating the data was to average the modulus decay at approximately 
coinciding cycles for the group of specimens run at each load level. 
This approach was not generally successful since the modulus decay was 


very small until just pglor to specimen failure. Therefore, the average 


would remain constant until the first specimen at a given load level 
approached failure. Then the average would dip until the first 
specimen did fail, and then tise back up until the second specimen of 
the group approached. This approach was considered unacceptable. The 
second approach to correlating the t±451 2s data was to stud, each 
normalised modulus versus number of cycles plot presented in Appendix 0, 
to determine the cycle where modulus decay began, and then to compare 
this value with the number of cycles to failure. This approach was 
hampered by not being able to establish in all cases the cycle when 
modulus decay began. However, for the plots where it was possible, the 
percent of cycles to fallurs at which modulus decay began ranged from 


approximately aero percent for the specimens tested at a high peak 
stress, to approximately 60 percent for the specimens tested .at the 
lower peak stresses. However, it must be added that the scatter of the 
data from this attempt was quite large, and not all specimens could he 
included. Consequently this approach was not considered acceptable. 
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■Normalized Stiffness Versus Log Cycles for Specimen N45803 
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Figure 6. Normalized Stiffness Versus Log Cycles for Specimen R45701 


N45601 







(A 

O 

H 

O 

S' 

60 

3 


00 

o 

E 

£ 






i 


i 


a 











aas^masagasajasaii 





SPECIMEN NOME N67601 


27 


Of non QUALITY 


COCO 

<s> <s> 

UJUJO 

<SKS>^ 


UJ2'>- 

O.HQ 


4 


cuco<s> 

«u 

* * 3- J* 


4 

* 

* 

V) 

* 

Z> 

^ t 

O LU 

* 

oc* 

* 

2:3 

* 1 

-J 

* 

* ►— 1 

A X 

oc 1 

* - in 

COZtL 

Q) 

coo A 

UJ-IO if 

CO CX CO 

TK 

* 

M Jjj 

* 


cr*~<o 

* 


* 

* 


<S> 

♦ 

CO 


<s> 

<s> 

to 


oCO 

o 

>- 

o 

<s> 

<S> * 

•O 

cr> 0 


o 

<s> 

♦ 

ru 


<s> 

<s? 


<S> 

O 


sa*i eri 00*1 £ 8 # e s^o 

smnaow ibNiannoNoi asznowaoN 


Figure 11. Normalized Stiffness Versus Log Cycles for Specimen N67601. 
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3.3 Secondary Effects 

The primary emphaais of this study was the monitoring of tho 

modulus decay of two graphtte/epoxy laminates, and to then. .correlate the 

modulus decay. However, as presented in the previous section, the- 

t ±67 . 5 ] 2s laminates did not exhibit measurable modulus decay, and the 

[+45] laminates, While indicating modulus decay at the higher peak 
2*3 

stress levels, could not be correlated. 

However, during the course of testing and data reduction, several 

other phenomena were observed. For example, in comparing the initial 
static modulus to the initial dynamic modulus (see Table 4) , it will be 
noted that in all cases except two, the static modulus was slightly 
higher than the dynamic modulus for the [±A5] 2s laminates. However, the 
reverse of the above is true for the t±67.5] 2s laminates, as can be seen 
in Table 5. The difference in both cases are quite small, and might be 
attributed to experimental error except for the consistent trend 
indicated. It is reasonable to assume that the. static values for each 
of the laminates are the ‘’correct” values since they were obtained in a 
very controlled manner, as explained in Section 2. Therefore, it would 
be reasonable to assume that the laminate must-have a physical 

characteristic that is dependent on dynamic loading. 

As noted above, the initial static moduli of the U45! 2s laminates 
were greater than the initial dynamic moduli measured during fatigue 
testing. Additionally, when testing was suspended during fatigue 
testing due to a 5 percent loss of dynamic modulus, it was noted that 
the subsequently measured static modulus was greater than the dynamic 
modulus calculated prior to test interruption. However, when fatigue 
testing was resumed, the first dynamic modulus measured was also greater 
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tlvln the last dynamic modulus measured prior to test interruption. This 
characteristic :1s indicated, for example, by. .Specimens N45901, . N45701 
and N45703 in Appendix B. This occurrence is actually much more 
pronounced than the data from these tests indicate, since the first 
dynamic modulus stored after test resumption was typically that measured 
a number of cycles after test resumption. In- some cases it was noted 
that the dynamic modulus after test interruption nearly recovered to the 
initial dynamic modulus, but very quickly decayed back to the dynamic 
modulus measured prior to test interruption. This type of behavior is 
most clearly indicated by Specimen N45901, due to the test being stopped 
at a very low cycle number, where, the number of cycles between a data 
storage cycle, as explained in Section 2.3, was small. It is presently 
believed that this apparent modulus recovery is due to-A.-vlscoelastic 
response of the matrix material of the laminate when subjected to a high 
shear loading. This response was not noted in the [±67.5]2 8 laminate. 
However, this laminate did not indicate any modulus decay, and therefore 
testing was not suspended to conduct static tests. 

The previous phenomena, i.e., differences in static and dynamic 
moduli and modulus recovery, were initially believed to be experimental 
errors, due to the small magnitude Involved. While trying to find the 
cause of these apparent discrepancies, . by checking the test equipment 
and by studying the cyclic data, yet another phenomena was noted. 
During the study of the cyclic data for the l ±45 J 2 a laminate, it was 
noticed that the stress-strain hystcrices loop was shifting from cycle 
to cycle. Further investigation revealed that the mean strain of 
specimens of the [±45],, laminate was increasing as the fatigue test 
progressed. This phenomenon is Iso attributed to a viscoelastic. 
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response of the material, Figures 14, 13 and 16 Indicate the slope of 
the lines that resulted from the linear regression fit of the stress- 
strain data taken at various cycles. As can be seen, these lines are 
moving to the right, and rotating In a clockwise manner. Additionally, 
the higher the peak stress during cyelic loading, the greater the shift. 
The rotation of lines in the figures is the modulus decay of the 
specimen, while the shift indicates the viscoelastic response. From 
these curves, which are typical of the [±45] * laminates, it would seem 
that the viscoelastic response is dominating the results obtained during 
the fatigue testing. It is presently believed that the viscoelastic 
mechanism— may provide an explanation for the lack of modulus decay of 
the [±45 ] 2 S laminates at low load levels. What may be occurring is that 
the stresses for the lower load levels are being relaxed, and therefore 
not propagating damage zones that would show up as modulus decay. 
Conversely, at the higher load levels, the stresses may be high enough 
to overcome the viscoelastic response of the material and propagate the 
damage zones. 

3.4 Failure Modes 

Figures 17 and 18 indicate typical failures of the [ ±45 1 add 
[±67 • 5] 2 S laminates, respectively. The [±45] 2 8 laminate . indicates a 
failure mode dominated by delamination and matrix failure. The 
[±67.5], laminates indicate a failure mode highly dominated by matrix 
failure and fiber fracture. 

When this program Was initiated, it was expected that the test 
specimens would accumulate internal damage during cyclic loading, and 
that this damage would significantly reduce the stiffness of the test 
specimen. To determine the extent of this damage, the test specimens 
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Figure 14. Slopes of the Stress-Strain Curves for Specimen N45901 
at Various Numbers of Cycles During the Fatigue Test. 
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Figure 15. Slopes of the Stress-Strain Curves for Specimen N45803 
at Various Numbers of Cycles During the Fatigue Test. 
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(UOOX) cloae-up of tit 1 1 * "amoared" region, which can he ideal li Led In 
Figure 20 aa being Juat to the left ol the bright region (the tip of 
which ia at the tight edge ot Figure 21). Thin narrow hand ol material 
dooa not appear to he ameared, although It waa not done in the cutting 




Figure 19- Ultrasonic C-Scans of Specimen N45602, a [±45] 2s Laminate 
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Figure ..20.. E.d.g.e Crack, in. Specimen N45602 of the [±45] Laminate. 


process. It is possible that the matrix material, and perhaps parts of 
the fibers as well, have been pulverized by the cyclic fatigue action, 
conceivably in a shear mode. Obviously further study of t ais damage 
mode will be required. 

For comparison, Figure 22 is an even higher magnification view 
(100X) of the same defect shown in Figure 20, in a region where a 
distinct crack is exhibited. A good fiber-matrix interface bond is 
evident, no bare fiber surfaces being exposed. Some suggestion of shear 
lacerations in the matrix can be seen. The lack of damage even one 
fiber diameter away from the crack will also be noted. 



Figure 22. Close-up of a Distinct Crack in the Specimen of Figure 20 


SHOT (UN h 


CONCLUSIONS 


During this study, two TU00/5208 . grnphi.te/opoxy lamina tea wore 
toatcO to determine modulus decay during cyclic loading. The results ot 
the fatigue tests of the [±45]^ laminate Indicate a cyclic peak 
stress-dependent modulus decay, i.e., the higher the peak Stress, the 
greater the modulus decay. For the [±67.5 U 8 laminate tests, modulus 


decay was. nonexistent. 

During the cyclic testing, three secondary effects Were noted. 
First, the two laminate orientations respond differently when subjected 
to dynamic toads. This was noted in observing the difference between 
static and dynamic stiffness measurement. Second, it was observed that 
there was a modulus recovery when the cyclic loading was interrupted. 
However, this modulus recovery very quickly decayed alter cyclic loading 
was resumed. Third, the l*45| 28 laminate exhibited a very strong 

viscoelastic response when subjected to cyclic loading. All ol these 
secondary responses were unexpected, and are not fully understood at the 
present time. Additionally, since these effects are secondary, they are 
unlikely to receive much attention. Nevertheless, by having an 
awareness ot their existence when beginning any future tatlgue testing 
program, their occurrence is less likely to obscure the Interpretation 

ot the tonal Is obtained 4 
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Appendix A 


Static Tensile Stress-Strain Plots 

This appendix Includes the stress-strain data for the 10 static 
tests performed. Each plot includes two stress-strain curves, which 
were obtained by utilizing two axial extensometers , one having a 3.5 in 
gage length and the other a 1.5 in gage length. There is a difference 
between the two curves; however, the difference is small. Importantly, 
there is no divergence at the beginning of the curves, which would 
indicate, the presence of binding. Additionally, the calculated tangent 
moduli of these curves are very close, as indicated in Tables 2 and 3 


also. 
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Appendix B 

Tables of Static and Dynamic Moduli of Fatigue Test Specimens 


This appendix, includes the static and dynamic modulus values stored 
for each Specimen during the fatigue testing. 
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N45901 


ORIGINAL RAGE 18 
OF POOR QUALITY 


TEST DATE O/UL'lOOl * CONtftACT IfO. 49-0938 PROJECT NASA 

* 

TYPF-06 11921 TFJIS10N TENSION * SPECIMEN NAME N4690I 

test direction is up • 

HATKMALt ♦•43 GlV£p,90n FATIGUE * SPECIMEN Sit ATE RECTANGULAR 

TEMPERATURE 2U.00 DEC* C, HUMIDITY 23,09 * 

CYCLING FREQ. 10. 03 ttERTZ * LENGTH ( IN> — 7.000 

function cen rng.hult— 10*00 100.00 * width c in> — - i.$oo 

SCAN RATE 320.00 E2 4 THICKNESS C IN) *044 

OPERATOR *1 MORAN * 

OPERATOR *2 4 

JM»****«4«*4»4«a^«4***4**W*»*4*44»«*tt»«4*««ft*«*****«1t*ft*»*tt*******«tt*«»**««*944 


CUAN. 

TYPE 

low men 

CAL-tOW 

CAL- 111 OR 

CASE LEN. 

DESCRIPTION 

a 

41 

-.013 10.010 

0,00000 

2000.0000 

0.00000 

20KLQ L, CELL 

7 

48 

.003 10.003 

0.00000 

.07000 

3 ♦ 80000 

LONC. EXT. 

6 

49 

,005 10.010 

0.00000 

.01970 

.98430 

LAf. EXT. . 


SPEC I MEN t N450OI 
CYCLE * STATIC LONC. 

MODULUS** ( E* 04) 
1 2.34 

3 

4 
7 
0 

19 

29 

39 

49 

39 

49 

79 

«9 


200 

259 

313 

363 

420 

479 

334 

384 2-39 

632 

637 

642 

647 

652 

637 

662 

760 

060 

960 


DYNAMIC LONC. 

C< 12)4(£+06) 

MODULUS* ( E+06) 


2.47 

.72 

2.39 

.49 

2.37 

.49 

2.84 

.48 

2*36 

• 43 

2.33 

.67 

2.31 

.67 

2.34 

.47 

2.30 

.44 

2.28 

.43 

2. at 

.43 

2.27 

.45 

2.27 

.43 

2.25 

.63 

2.29 

♦ 66 

2.24 

.63 

2.20 

.43 

2.30 

,66 

2.29 

,64 

2.20 

.63 

2.17 

.62 

2.13 

.60 

2.10 

.39 

2.24 

.44 

2.27 

.64 

2.23 

.64 

2.23 

.64 

2.23 

.64 

2.24 - 

.64 

2.24 

.63 

2.17 

.61 

2.10 

.89 

2.03 

.37 


ORIGINAL PAGE H 

OF POOS QUALITY 
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N45902 


TTST DATE 

TTHV«0‘> U3LM Tt TfcWHtM 
tist ium.cjton is m* 
n virtu al* ♦~ 4u cii-ti**ww patiow 
yi mini mu; 23*00 one. u, iwnlttiTV jhuim 

cycling vuko/ — - • — 10.00 hmu 

rtmcnofl cln unu.nm.T— 10.00 um.oo 

scan 020.00 tifc 

omuvnm *» iuhiam 
omtvrou *8 
»«*»**♦**.». 

UltAN. TYPE 
» 41 

T 4tt 
6 4* 


tt/a 4 MYui « contract no. 43-0335 project naka 


8PECIMEN NAUR N4S903 

HPEGIttEN SHAPE IU*.CT ANGULAR 

LENGTH ( INI T.000 

i VIIITII l IN) I.HOO 

. TUIGKIIES'S < IN) .044 


*^***»**«*<****»» **»**«***«**************»*****/***********”****!;*** 

TFE l«N »>CH CAI.-LOV GAI- U.I GA ;; h U.N. OtSC . HON 


-.01U 10*010 
*O05 10*005 
*005 XU*0lO 


0.00000 2000 * 0000 0,00000 20(3.8 1*. CEIX 

0 . 00000 . 07000 0*50000 LON (I, CKT* 

0*00000 *01070 *00400 LAT* LLT. 


grrcinrau 

CYCLE * 

I 

0 

5 

7 

9 

18 

28 

38 

48 

58 

08 

78 

88 

08 

144 

200 

251 

277 

282 

287 

242 

297 


N45402 

STATIC LONG * 
n0UUUIS*( 1 +00> 
2,70 


302 

0 OT 

<*07 

804 

904 


2.57 


DYNAMIC LONG* Ca2)*<E+0*> 


MODum?mtf+oo> 

*72 

2.54 

2*47 

.70 

2.44 

.09 

2*42 

*04 

2.41 

*08 

2.41 

.08 

2.88 

.07 

2.07 

.07 

2.85 

.07 

2.85 

.00 

2.84 

♦ 00 

2.82 

♦ 00 

2,83 

.00 

2.81 

♦ 03 

2.80 

*0t 

2.31 

*03 

2.30 

♦ 07 

2.30 

♦ 07 

2.35 

♦ 40 

2.33 

,06 

2.04 

*06 

2.34 

♦ 00 

2*33 

♦ 60 

2.48 

♦ 68 

2.41 

.68 

2.43 

.09 

2.43 

.69 


. 


1 


N45903 


smMnr.Nt 

cuu.c * 


0 
50 
100 
2 »0 
<. U » 
000 
800 
4 X > 
I 100 


N*:5«00 

S I Y1 1C 18NC* 
UODUU'S M L*06> 
;*.U4 
2 U * 

2.40 
2 . 09 
2 . 09 
2 . 00 
2.88 
2.08 
2.07 


DYNAMIC LONG. GU2>*<b>0o> 

noiuu * t>oo> 

*08 
♦ 07 
.00 
.05 
.03 
.04 
,03 
.05 
.03 
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N45904 


SPECIMEN* 

N43064 

CYCLE # 

STATIC LONG. 
MODULUS#! E+06) 

0 

2.51 

50 

2.40 

200 

2.36 

400 

2.37 

600 

2.32 

Coo 

2.27 

1000 

2.22 


Dynamic long* c( i2>#<E+06> 
MODULUS*! E+06) 

.68 

• 66 


.63 

.62 

.60 


N45505 


TEST DATE 8/^27/ 1 481 * CONTRACT NO. 43-8333 PROJECT NASA 

* 

TYPE-00 1 1321 TENSION TENSION * SPECIMEN NAME N43008 

TEST DIRECTION IS* UP * 

MATERIAL* +-43 GR/EP.OON FATIGUE * SPECIMEN SHAPE RECTANGULAR 

TEMPERATURE 23.00 DEG. C. HUMIDITY 23. ON * 

CYCLING FREQ. 10.00 HERTZ * LENGTH ( IN) 7.000 

FUNCTION CEN RNG . MULT- — * 10.00 100.00 * WIDTH < IN) 1.500 

SCAN RATE 320.00 HZ * THICKNESS UN) .044 

OPERATOR *1 * 

OPERATOR #2 * 


CHAN. TYPE 
8 4 1 

7 48 

6 49 


LOW HIGH 
-.013 JO. 010 
.003 10.005 
.003 10. 010 


CAL- LOW CAL-HICH GAGE LEN. 
6,00000 2000.0000 0.00000 
0.00000 .07000 3.50000 
0.00000 .01970 .98430 


DESCRIPTION 
20KLB L.CELL 
LONG. EXT. 
LAT. EXT. 


SPECIMEN* N45903 
CYCLE # STATIC LONG. 

MODULUS# ( E+06) 
I 2.70 

3 
8 
7 
9 
19 
29 
39 
49 
89 
69 
79 
69 
99 
199 
294 
399 
499 
600 
700 
COO 
810 
820 
830 
840 
830 
850 
870 
660 
890 
900 


DYNAMIC LONG. 
MODULUS >.(E+Q6) 

C! 12')*<E+06> 

2.43 

.69 

2.37 

.66 

2.35 

.66 

2.34 

.65 

2.33 

.65 

2.32 

.65 

2.31 

.64 

2.30 

.64 

2.29 

.64 

2.29 

.64 

2.28 

.64 

2.27 

.63 

2.23 

.63 

2. 24 

.62 

2.24 

.62 

2.19 

♦ 6t 

2.16 

.60 

2.11 

.86 

2.10 

.38 

2.03 

.36 

1.99 

.38 

1.96 

.34 

1.97 

.34 

1,96 

.54 

1.93 

.53 

1.98 

.34 

1.94 

.89 

1.92 

.33 

1.91 

.33 

1.68 

.82 

1.87 

.32 
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seres hers imnot 
cvax # static tone* 
modumjs*( *> 06 ) 

30 2.33 

too 2.26 

200 2.31 

560 2.31 

1000 2.30 

1500 2.33 

2300 2.29 

3300 2. CO 

<300 2.33 

C300 2.32 

C300 2.31 


DYNAMIC LONG. C<12>#<£*06> 

no!)ULUs*u;+co> 

.64 

*61 

.63 

.63 

.63 

.64 

.63 

.63 

.64 

.64 

.64 


N45802 


met HER* 

N45602 

cycle * 

STATIC LONG. 
MODULUS* < £+06) 

0 

2.53 

1000 

2.3? 

3«00 

2.29 

4000 

2.2? 

6000 

2.30 

6000 

2.24 

re oo 

2.23 


DYNAMIC LONG. C< t2>*< £+06) 
MODULUS*^ £+06) 

.69 
.64 
» 63 
.62 
.64 
.62 
.62 


N45803 


ORIGINAL PAGE B 
OF POOR QUALITY 


TEST DATE 0/23/1901 * CONTRACT NO. 40-0339 PROJECT NASA 

* 

Tm>0<> 1 1321 TENSION TENSION * SPECIMEN NAME N <13 003 

TI ST niRCCTIOtl IS up * A 

n\ir.iiuu *-45 cft/Ei\Bon fatigue * GFecimen shape rectangular 

temperature 23,00 dec. c* humidity 23 . on * 

CYCLING FIU'.O . to. 00 Will TV. * LENGTH ( IN) 7.003 

FUNCTION GEN IUfC«HULT 10*00 100.00 * VIRTU till)- 1.500 

SCAN RATE J 320.00 HZ * THICKNESS ( IN) .044 

OPERATOR *t * 

operator *2 * 

***¥*i;**Mk;**WY:*****wm*w*>*w*W)Mt*#**********«***WWtt**#****«*iMt********#**fc******* 
CHAN* TYPE l/OV U1CB CAt-LOW CAL-IUCH CAGE LEN. DESCRIPTION 

0 41 -.013 10. 010 0. 00000 2000. 0000 0.00000 20KLB L.CELL 

7 40 .003 <0.003 0.00000 .07000 3.50000 LONG. E5CT. 

6 49 .003 10.010 0.00000 .01970 .98430 LAT. EXf. 


SPEGitfeR: N45803 
CYCLE # STATIC LONG. 

MODULUS w(E+06) 

t 2.08 

3 

3 

7 

9 


39 

49 

59 

09 

79 

39 

99 

198 

293 

393 

498 

596 

098 

798 

898 

996 

1990 

2993 

3994 

4094 

4194 

4293 

4393 

4493 

4393 

4093 

4793 

4893 


DYNAMIC LONG. 

C( 12) *(£400) 

K0DULUS*<E+06) 

..... ... 

2. 81 

.72 

2.40 

.70 

2.44 

.09 

2.43 

.09 

2.43 

.09 

2.41 

.08 

2.45 

.70 

2.45 

,70 

2.39 

.08 

2.39 

.08 

2.39 

.08 

2.39 

.08 

2.33 

.67 

2.38 

.07 

2.30 

.07 

2.41 

.08 

2.38 

.07 

2.30 

.07 

2.33 

.00 

2.33 

.00 

2.32 

.00 

2.32 

.65 

2.31 

.05 

2.27 

.04 

2^20 

.63 

2.29 

.05 

2.29 

.65 

2.29 

.64* 

2.28 

.04 

2.27 

.04 

2^20 

.64 

2.26 

.04* 

2.25 

.03 

2.25 

.03 

2.20 

.04 


N45804 


SPECIMEN* 

845804 

CYCLE * 

STATIC LONG. 
MODULUS: ( 006) 

0 

2.36 

800 

2. 38 

2030 

2.34 

4050 

2.33 

0053 

2.31 

7050 

2.33 

"930 

2.20 


DYNAMIC LONG. C(i2)*(E+06> 
MODULUS* ( L+06) 

.08 

.04 

.03 

*63 

.03 

.63 

.62 
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TEST BATE 7/24.- IBB) * CONTRACT NO. 43-8335 PROJECT NASA 

I * 

TYPF.-0<> 1 1381 TENSION TENSION * SPECIMEN NAME N4570I 

t»:ST DIRECTION IS OP R 

nvrciUAl.i +-4I. CR'FP.70r.,FATICBR * SPECIMEN SUITE RECTANCULAR 

TEMPERATURE ill*. 00 DEC. C, HUMIDITY 83.01 * 

CYCLING FRI.O. 10.00 HERTZ * LENCTI1 (IN*——— 7.000 

FUNCTION CEN UNC.MOl.T--- 10.00 100.00 * VtUTW (IN* I.OOO 

SCAN RATI— 320.00 U2 » THiCKNESS C I U>— .044 

OTEIIATOH #1 MOHAN » 

OPERATOR »2 » 

**»«ttK*fttt***«*******tt*«««****ftlfMK***ftftttKtt*ft******«***tim**#*«m**«***fttttt«tt«««***** 

GUAM ♦ TYTE LOV HIGH CAL-LOV CAL-U!Oll CAGE LEW* DKSClUmON 

6 41 0.000 9.998 0.00000 2000.0000 0.00000 20ULB L.CELL . 

7 4n .003 10.015 O.0OO0O .07000 3.50000 U)5 g. EXT. 

4 49 .010 10*013 0.00000 .01970 .90430 LAT. EXT. 


SPEC!WE»: 

|f 45701 



CYCLE * _ 

STATIC LONG. 

DYNAMIC LONC. 

Ct 12> *( E+06) 


MODULUS# ( E+06) 

MODULUS#! E+06) 


1 

2.60' 

2.61 

.75 

3 


2.61 

.73 

8 


2.59 

.74 

7 


2.59 

.74 

9 


2.59 

.74 

19 


2.09 

.74 

29 


2.39 

*74 

39 


2.59 

.74 

49 


2.50 

.74 

59 


2.59 

.74 

69 


2.57 

.73 

79 


2.56 

.73 

09 


2.57 

.73 

49 


2.83 

.72 

199 


2.53 

.72 

299 


2.35 

.72 

400 


2.54 

.72 

500 


2.34 

.72 

600 


2.53 

.72 

700 


2.33 

.72 

not 


2.33 

.72 

901 


2.53 

.72 

1001 


2.32 

.72 

2004 


2.49 

.71 

3007 


2.49 

.71 

4009 


2.52 

.72 

GOtO 


2.32 

.72 

6012 


2.50 

.72 

7014 


2.83 

.72 

6015 


2.33 

.72 

9017 


2.53 

.72 

100 la 


2.32 

.72 

20034 


2.83 

.72 

30030 


2.32 

.71 

31031 


2.52 

.71 

32033 


2.32 

.71 

33034 


2.32 

.71 

34036 


2.81 

*71 

35037 


2.01 

.71 

36039 

2.83 

2.40 

.70 

37061 


2.53 

.71 

31)062 


2.49 

.70 

39064 


2.50 

.70 
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N45702 


ORIGINAL PAGE IS 
OP POOR QUALITY 


test Hate 


7/27/1901 * CONTRACT NO, 43-8335 PROJECT RASA 
* 


« SPECIMEN SAME H43702 


TVPF.-OO II 02 1 TENSION TENSION 
TEST DIRECTION IS OP 
MATER! Al. I —45 .CIl'EP, 7<W , FATIGUE 
TEMPERATURE 83.00 DEC. C, IIUII I IM TV 80. on 

CYCLING FRF.O. - 10.00 HERTZ 

FUNCTION CUN RNC.MUtT 10. Oo 100.00 

SCAN RATE 320.06 DZ 

OPDRATllR *1 MOHAN 
OPKHATOIl *2 

*»#**»*«ifc#{aiwG«««*****tiMtilr«*««*«^<wt«^^*Wt*»*****»*********»********* ,k ?** , ! Jk *** 
CHAN, TYPE LOV lUCtt CAL-EOV CA1 -UlCU <»ACE LEN* DESClUttTOK 

6 41 0*000 4.095 0.00000 2000.0000 0.00000 

? 48 .005 10.015 0.00000 .07000 3.50000 

6 49 .010 10.015 0.00060 .01970 .98430 


* SPECIMEN SHAPE fiECfANCULAR 

» LENGTH < no-—--— 7.060 

* WIDTH < IN) 1.300 

» THICKNESS (IN)—— .043 

m 

* 


20KLB L.CELL 
LONG. EXT. 
LAT. EXT. 


SPECIMEN: N43702 
CYCLE * STATIC LONG. 

MODULUS* <E*06> 
1 2.86 
3 
3 
7 
9 
19 
29 
39 
49 


79 

89 

99 

199 

299 

399 

499 

599 

699 

799 

899 

1000 

2000 

3002 

4003 

5003 

6004 

7003 

8006 

9007 

10010 

20028 

30048 

40036 

50065 

60081 

70100 

80123 

90133 

91133 

92136 

93137 

94138 

93139 

96139 

97140 

9814t 

99142 

100143 

103143 

104146 

103147 2*62 

106148 
107149 
108134' 

109133 
1 10136 
111137 
112137 


DYNAMIC LONG. 

C< 12>*CE+06> 

MODULUS* < E+06) 


2*72 

.79 

2.69 

.76 

2.72 

.78 

2.68 

.77 

2.68 

♦ 77 

2.70 

.78 

2.70 

.78 

2.70 

.78 

2.70 

.78 

2.69 

.78 

2*69 

.78 

2.68 

♦ 77 

2.69 

.78 

2.68 

.77 

2.67 

.77 

2.67 

.77 

2.67 

.77 

2.63 

.76 

2.66 

.76 

2.65. 

.76 

2.63 

.76 

2.63 

.76 

2.65 

.76 

2.64 

.76 

2.65 

.76 

2.63 

.76 

2.63 

.76 

2.66 

.76 

2.67 

.77 

2.67 

.77 

2.66 

.76 

2.67 

.77 

2.68 

.77 

2.67 

.76 

2.67 

.76 

2.67 

.76 

2.63 

♦ 73 

2.64 

♦ 73 

2.64 

♦ 73 

2.63 

♦ 73 

2.63 

♦ 74 

2.62 

♦ 74 

2.61 

♦ 74 

2.62 

♦ 74 

2.61 

.74 

2.61 

♦ 74 

2.61 

.74 

2.61 

♦ 74 

2.60 

.73 

2.60 

.73 

2.39 

.73 

2.39 

♦ 73 

2.38 

.73 

2.37 

.72 

2.57 

.72 

2.86 

♦ 72 

2.36 

.72 

2.83 

♦ 71 

2.32 

♦ 70 

2.39 

.66 




'J 








2.80 
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N45703 


ORIGINAL PAGE IS 
Of POOR QUALITY 


TEST DATE 


7/27/ I 90 I 


TYPE-09 11821 TENSION TENS! OH 
TEST DIRECTION IS' UP 
MATERIAL! *-43, CR/EP, 70?!. FATIGUE 
TEMPERATURE 28.00 DEG. C. HUMIDITY 88. OS 
CYCLING FREG.— — — — 10.00 HERTZ 
FUNCTION CEN RNC.MULT— 10.00 100.00 

SCAN RATE 320.00 HZ 

OPERATOR #1 MOHAN 
OPERATOR »2 

XXVXVXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX********** 


CONTRACT NO. 49-0838 PROJECT NASA 

SPECIMEN NAME N48709 

SPECIMEN SHAPE RECTANGULAR 

LENGTH UN)——— 7.000 
vinm < no———— 1,800 
THICKNESS ( IN)—— .044 


CHAN. TYPE LOW HICH CAL-LOW CAL-HlCll CAGE LEN. DESCRIPTION 

8 41 0.000 0.998 0.00000 2000.0000 0.00000 20KLB L.CELL 

7 48 .005 I0.0|8 0.00000 .07000 8.80000 LONC. EOT. 

6 49 .010 10.018 0.00000 .01970 .98430 LA3L- EOT. 


SPECIMEN* 

N45703 



CYCLE 9 

STATIC LONG. 

DYNAMIC LON0. 

G< 12>*(E+06) 


MODULUS* ( E406) 

MODULUS*< E+06) 


1 

2,78 

2.68 

.76 

9 


2*66 

*76 

8 


2.66 

.75 

? 


2*60 

*75 

0 


2*66 

.75 

19 


2*64 

.75 

29 


2*63 

.75 

39 


2.62 

.74 

49 


2 62 

.74 

59 


2.63 

.74 

69 


2;63 

.74 

79 


2*63 

.74 

34 


2.62 

*74 

94 


2.62 

-74 

199 


2.60 

.73 

299 


2.59 

*73 

399 


2.59 

.72 

499 


2.58 

.72 

594 


2.57 

.72 

699 


2*62 

.73 

799 


2*61 

.73 

899 


2.60 

.73 

499 


2*60 

*73 

2000 


2*57 

*72 

3000 


2.56 

.71 

4001 


2*56 

.71 

5001 


2.57 

.71 

6002 


2*56 

.71 

7002 


2.57 

.71 

6003 


2.56 

.71 

9003 


2.57 

.71 . 

10004 


2.57 

.71 

20009 


2*58 

*71 

30013 


2.56 

♦ 71 

40017 


2*54 

.70 

43019 


2.64 

.70 

44019 

2,57 

2*53 

.70 

45020 


2*56 

.71 

4002 1 


2.54 

.70 

47021 


2.54 

.70 

4(1022 


2*54 

.70 

49022 


2.53 

.70 

50023 


2.49 

.69 

51023 


2.52 

♦ 70 

62024 


2.86 

.67 




m 5704 


0RH3INAL PflQE |3 
OF POOR OUAUT? 


mr matt, 


MMll 


TYN'-Ct I intt I ITWNIOff TWIN ION 
*n si |H HU M l ON H HP 

i\w I m A , I ' 4 a # on- it , 7«n , r ATI tm 

Tl Wl HVliriU, PIMM IMi}, C, IIMmi\ITYVni.Oi| 
i fu; ntro- 10.00 MUW, 
Miro:n«* , « oin mni*m%T ^ mi . 00 ioo.oo 
NO, IN HVII e ' 0011, 00 R7. 

OPlHVrOH *\ MOHAN 

ommoit K' 


conthact n«» 4twman rnrMrcT naoa 

wmm maur iwn?04 

orrcmirn hiiapk lUTTAmmAO 

itkctii 7,000 

vitnti i i.noo 

TIHCKMNN < mi—— »04A 


l*|,| tLVI till <*l* “ 

, uXr, Tvri: tow men cm, i.«v cm. iiiui u»w h-n. unoihi'TIom 

0 41 0,000 *1,040 0,00000 uooo.oooo 0,00000 0OKU1 ImCI.IJ, 

f» Ait aiifi in .lift il.itniimi .09000 0.00000 l.OMl* I \T» 

I, AT, I, NT. 


40 

49 


,003 Ml. Old 

,oto to.oia 


0,00000 

0,00000 


07000 

01970 


0,00000 

,90400 


rcumNt 
CLK * 

N43704 

HTVne t.ONC, 
MOUUMW t* *061 
2,77 

DYNAMIC UWC. 

0< 12) <M t>40(») 

1 

tu>infU!K*a>00> 

0.09 

.70 

0 

2.07 

,77 

5 


2.30 

.77 

7 


2.33 

.77 

9 


2.00 

,77 

19 


2.34 

,76 

29 


2.34 

*76 

09 


2.04 

.74 

49 


2.30 

, 70 

39 


2.30 

.74 

09 


2.32 

♦ 78 

79 


2.00 

.70 

B9 


2.30 

,70 

99 


2,32 

*70 

149 


2 . 3 1 

,75 

249 


:\3t 

.75 

049 


2,30 

*75 

499 


2.09 

.74 

549 


2.54 

.78 

<,49 


2 » 54 

.74 

799 


2.05 

♦ 70 

90 1 


2,00 

,70 

10*10 


2.00 

*73 

2000 


2,89 

.75 

aoi t 


2.50 

,74 

4002 


2. SB 

,74 

0002 


2.59 

♦ 74 

00 00 


2.09 

,74-- 

7004 


2,00 

♦ 74 

BOOS 


2,04 

.70 

90. Hi 


2.30 

:?$ 

10007 


2,09 

COO 14 


2,00 

,78 

00020 


2,31 

*75 

40027 


2.30 

.78 

50002 


2,09 

,75 

04005 


2.59 

♦ 75 

55005 


2.00 

,78 

5<i00(i 


2.87 

.75 

07003 


2.00 

,78 

00007 


2.57 

.70 

09007 


2,07 

♦ 78 

30000 


2,07 

.75 

<»|O04 


2,00 

,73 

32009 


2,06 

.75 

30040 


2,04 

.75 
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N45705 


ORIGINAL PAGE IS 
OF POOR QUALITY 


HW IIATR 


7/ztumi • contract wo, An-naon pmwirr iuna 


TYIT-09 I inn t TI'NMIOH TfcNfllOR 

tl*t pwtxriim in w 
match i al i on^rt * , too ♦ patmuf. 
iFfii'i;uAiitm, m,o, o, iimiiDtiY 8«. on 
gyolinu mu,— — io,ua \mm 


an cln nriu.nun-— io,oo 

ATI 0.00 

MOHAN 


117 . 


100.(10 


HfLCIMHN NAttU N43703 

srncirmn niiapr iu:gtangula0 


IXNGTIt ( 1N>«~«*~ 

V 1 01 II < INI 

THICKNESS UM1 — 


7.000 
I . QUO 
,044 


PUHCTIMi 
SCAN HVT 
OI'MIAKW #1 
OPI'JIAtUH *8 

CHAN. TYPE low mail CAL LOW 0A1 -IIIUH HACK l.KN, DEKCIUPTIUN 

o 4i o.ooo 9,990 o.miooo 2000,0000 0,00000 aotu-.ii i .cm. 

7 40 .000 10,015 0,00000 .07000 3,00000 LONG, r,»fT. 

4 49 .010 10,013 0.00000 ,01970 .90400 LAT. EXT. 


NPKCtWENl N43703 
CYCUi # STATIC LONG. 

mniummm k*0o> 

i a * T * — 

8 
7 
4 


59 

49 

09 

69 

79 

09 

99 

199 

299 

8<>9 

449 

549 

699 

799 

099 

949 

8000 

8001 

4008 

0008 

6004 

7004 

0003 

9006 

10006 

20028 

80085 

40009 

470*2 

40048 

49048 

50044 

51044 

52045 

58045 

54046 

55046 

30046 


DYNAMIC LONG. 
MODULUS*! R+06) 

C< 12>*<R+06> 

2.70 

.70 

2.0(1 

.77 

2.60 

.77 

2,67 

.77 

2.67 

.77 

2,65 

.76 

2.66 

.76 

2.65 

.76 

2.65 

.76 

2.64 

.76 

2.63 

.76 

2.64 

.76 

2.64 

.76 

2.64 

.76 

2.68 

.73 

2.63 

.73 

2.68 

.73 

2.62 

.73 

2.60 

,74 

2.61 

.73 

2.60 

.74 

2.6! 

.74 

2.60 

,74 

2,60 

.74 

2.61 

.75 

2.61 

.73 

2,61 

,73 

2.61 

,75 

2.61 

,73 

2.60 

.74 

8.61 

,70 

2.61 

,75 

2.62 

.73 

2.61 

.74 

2.39 

.78 

2.39 

.78 

2.09 

,73 

2.50 

,73 

2.30 

,73 

2.30 

,73 

2.50 

,73 

2.35 

,72 

2.37 

.73 

2.37 

.72 

2.03 

.72 


N45601 


ORIGINAL PAG6 18 
OF POOR4JUALITY 
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N45602 


ORIGINAL PACE 1$ 
OF POOR QUALITY 


TEST DATE 


T/ai/iwt * coimucT no, 43-0300 

9 


PIUW.CT NAN A 


TYPIVOO I mat TENSION TENSION # SPECIMEN NAf 

TEST IMtU;CTION IS UP * 

MVIUUAU /E.|\60«,EATtCUK » SPECIMEN Slfo 

tempeuatuue 20.00 Olc. c. humidity oo.on * _ 

CYCLING KIU.O,-™— — — I0.00 UEUTZ * LENGTH <lfO- 
KIWGTION CLN UNO .MUM-**- 10.00 ICO. oo * wuvru <IN> — 


* SPEC I HEN NAME N45602 
9 

9 SPEC I HEN SHAPE nnCTAKCtOAn 


* thickness < im« 


SCAM HATE 300.00 02 * THICKNESS ( IN)-* *040 

OPKUATOU *\ MOHAN * * 

OPFUATOO *2 * 

**»t**:<.i***!r*iM**6«***6***6*»fr6****#6***fl#***#***W#********«****K*****»****##*** 


CHAN. 

TATE 

1.0V 

UtGll 

CAL-LOV 

CAL-UICU CAGE LEN. 

desciuption 

H 

41 

-.000 

9.9U3 

O.OOO0O 

2000. 0000 

0.00000 

20KLH L.CELL 

7 

4tt 

.010 

10.013 

o.Oflooo 

.07000 

a.Aoooo 

LONG. EXT. 

6 

40 

.010 

10.010 

0.00000 

.01070 

.90430 

LAT. EKT. 

0 

40 

.010 

10.010 

0.00000 

.00000 

I.5OOO0 

LONG. EKT. 


SPEC t MEN > N 45 602 


CYCLE ' 

STATIC LONG. 
MODULUS*! E+06) 

DYNAMIC LONG. 
MODULUS.'* £+*>«> 

C! !2>*<E+06> 

l 

2.00 

a.rto 

*81 

3 


2*60 

.at 

5 


2.79 

.80 

7 


2.79 

.80 

9 


2.76 

.80 

19 


2.76 

.60 

29 


2. 76 

.60 

39 


2.78 

.80 

49 


2.78 

.60 

59 


2.78 

.80 

69 


2.76 

.60 

79 


2.77 

.79 

69 


2.77 

.79 

94 


2.77 

.79 

109 


2.77 

.79 

209 


2.77 

.79 

340 


2.77 

,79 

400 


2.77 

.79 

509 


2.76 

,79 

600 


2.76 

.79 

709 


2.77 

♦ 79 

699 


2.76 

♦ 79 

099 


2.76 

.79 

1099 


2.77 

.79 

2999 


2.76 

.79 

3990 


2.77 

.79 

4*96 


2.70 

.74 

3996 


2.78 

.79 

6*90 


2.77 

.79 

7996 


2.77 

.79 

6990 


2.77 

.79 

9946 


2.77 

.79 

14496 


2.79 

.79 

2*997 


2.76 

.79 

34907 


2.70 

.79 

49996 


2.70 

.79 

30044 


2.77 

,79 

09993 


2.78 

.79 

79492 


2.76 

.79 

69990 


2.76 

.79 

4999 1 


2.76 

.79 

144474 


2.78 

.78 

290402 


2.74 

.78 

3*496 1 


2.73 

.70 

4*0001 


2.74 

.70 

600034 


2.74 

,78 

700102 


2.74 

,78 

60016 1 


2.73 

,77 

400277 


2.69 

.76 

02024? 


2.60 

.70 

43034? 


2.69 

,76 

9 UU11 6 


2.66 

.76 

930323 


2.67 

.76 

900334 

2.61 

2.65 

.73 

970336 


2.67 

.76 

960343 


2.66 

.73 

990316 


2.66 

.78 

10003.12 


2.01 

.73 

HM0336 

2.39 

2.65 

..73 




ORIGINAL PAGE 1$ 
OF POOR QUALITY 


N45603 


TfcST OATH 7/20/J98I * CONTRACT WO, 40-0330 PnOJKCT NASA 

* 

TYPI>09 1 )02t TENSION TENSION * SPECIMEN NAME N43603 

test iu liner t on is up * 4 ^ 

MATERIAL t *-45,CIUi;P,60«*EATICUE * SPECIMEN SltAPE RECTANGULAR 

temper vnmr. au.oo one, c, limit pity ao.on * 

even t no mo. * — 16.00 hkiita * length ( no — 7.000 

nu notion <u:n rote* mult-— to, 00 100*00 * virtu c in>— — — 1 ooo 

SCAN HATE 1 320.00 U7. * HUGENESS UN) .044 

OPERATOR *1 MOHAN * 

OPERATOR *2 4 

**Wti**W******fc***##**************6#mrt*6**************4*H********4****»******66»* 
C1IAN. TO LOW IUCU CAL-kOV CAL-UIGU GAGE LEN* DESCRIPTION 

8 41 0.000 9.990 0.00000 2000.0000 0.00000 80KI.B L.CELL 

7 40 .003 10.013 0.00000 .07000 3.50000 LONG, EXT. 

6 49 .OiO 10.010 0.00000 .01970 .90*100 LAT. EJCT. 


SPECIMEN* N45603 
CYCLE # STATIC LONG. 

MODULUS* < E+06) 
1 2.77 

3 
0 
7 
9 
19 
29 
39 
49 
39 
69 
79 
89 
99 
199 
299 
399 
499 
599 
699 
799 
899 
999 
1999 
2999 
4000 
5000 
6000 
7000 
8031 
9001 
10001 
20004 
30006 
40016 
50020 
60023 
70027 
80028 
90033 
100037 
200064 
300101 
400157 
4 10164 
420170 
430177 
410183 
450140 
460196 
470203 
480210 
490217 
300223 
301224 
502223 
503223 
504226 
505227 
306227 
507228 
508229 
309230 


DYNAMIC LONG. 
MODULUS^ *>06) 

C< 12mE+06> 

2.66 

.40 

2.66 

.40 

2.63 

.40 

2.66 

.4! 

2.65 

.40 

2.64 

.46 

2.65 

.40 

2.63 

.40 

2.64 

♦ 40 

2.64 

.40 

2.63 

.40 

2.64 

.40 

2.64 

.40 

2.63 

.40 

2.63 

.40 

2.63 

.40 

2.63 

.40 

2.62 

.40 

2.63 

.41 

2.62 

.40 

2.62 

.40 

2.62 

*40 

2.62 

.40 

2.62 

.40 

2.62 

♦ 40 

2.63 

.40 

2.64 

.40 

2.64 

.40 

2.64 

.40 

2.64 

♦ 40 

2.64 

♦ 40 

2.64 

♦ 40 

2.64 

.40 

2.64 

.40 

2.65 

.77 

2.61 

.76 

2.63 

.76 

2.60 

.77 

2.64 

.76 

2.03 

.76 

2.63 

.-76 

2 * 64 

.76 

2.65 

.77 

2.63 

.77 

2*63 

.76 

2.62 

.76 

2.62 

.76 

2.62 

.76 

2.62 

.76 

2.61 

.76 

2.60 

.76 

2.60 

.76 

2.38 

.76 

2.36 

.73 

2.56 

.73 

2.56 

♦ 75 

2.56 

.73 

2.36 

.73 

2.35 

,73 

2.53 

.73 

2.34 

,75 

2.33 

.73 

2.33 

.73 


N45603 CONTINUED 


cycle * 

509241 

ft 09243 ■ 

D 09243 

00124 ? 

001241 

501231 

fto'»U61 

501274 

oolaai 

504241 

504004 

501314 

504321 

504331 

509439 

504531 

504031 

5v*4739 

504034 

504439 

5 10039 

5 10139 

510240 

511040 

511140 

011240 

511340 

51 1440 

511540 

51104 ) 

311741 

511041 

5 1 1941 


STATIC LORG. 
NMMLUNm> 06 > 
3 .t 13 


2.45 

2.40 


0 YU Aft 1 C LOW*, 
mnnftiis u+ooi 
2.50 
2.50 
2.57 
2.57 
2.57 
2.57 
2.55 
2.57 
2.07 

2.55 

2.56 
2.86 
2.06 

3.83 

2.55 

2.84 
2.54 
2.53 

2.51 
2.50 

2.52 
2.52 
2.82 
2.50 
2.50 
2.49 
2.49 
3.40 
2.47 
3.46 
2.43 
2.39 
2.27 


C< 12 )*(E* 06 > 

♦ 76 
.76 
.76 
.76 
.76 
.76 
.76 
.74 
.76 
.76 
.70 

♦ 76 

♦ 76 
.74 
.75 

. . .73 
.73 
.73 

♦ 74 
.74 
.73 
.75 
.73 
.74 
.74 
.74 
.74 
.74 
.74 
.74 
.73 
*73 
.69 


ORIGINAL M* ® 

of K»R QUAtrrr 


N45604 


TEST DATE 


7 / 29/’ 1901 * 
* 

TYPfc-d H 321 TENSION TENSION * 

TEST lmtLCTlON *** VT * 

HV1V.MAU 4 5 . GR/ El’ .603 . F on * 

K— *' >o oo n ™ J '7 • 

rUKCTlOR CUN HNC.ma.T HJ *®0 100*60 * 

SCAN RATE HZ * 

OPUllATOU #1 t’QCilN J 

oiu nvrou #2 


»»^»««*»*******»*** ~ — 4 

CHAN , TATE UOV 1 UCH 

a 41 0.000 9.993 

7 4 fl .003 10.015 

6 49 .010 10.015 


CONTRACT NO. 43-0333 PROJECT NASA 

SPECIMEN NAME N 43604 

SPECIMEN 6 RAPE HECTiANCULAR 

LENGTH (INI 7.600 

vttmt ( IN* 1 *»<W 

THICKNESS UN) *064 


CAL- LOV CAL-OtCtl CAGE LEW. 
o.(HiOOO 2000. 0060 0.60000 
0.00000 .07000 3.50000 
0.00000 .01970 .90430 


nrscmPTioN 

201 X 0 L.CELL 

long. ekt. 

LAT. EXT. 


SPrcniENt 
CYCLE * 


3 

8 

7 

9 

19 

24 

39 

49 

59 

63 

03 

67 

69 

71 


N 450 O 4 

FTtTlC LONG. 
faiWlLHSU 1 > 06 ) 

2.70 


dynamic long. 

C( 13 )*(E 406 ) 

nooufcus" i E^o 6 >. 
2.74 

.06 

2.74 

.00 

2.72 

.00 

2.72 

♦eo 

2.72 

.00 

2.71 

.60 

2.71 

.00 

2.72 

♦ 00 

2.70 

.79 

2.70 

.79 

2.70 

.79 

2.70 

♦ 79 

2.64 

.79 

2.69 

,79 

2.69 

.79 


N45604 CONTINUED 


l MA 4* NIMH: lOISO, 

KOtnns- U ♦«!») 

7» 

74 

V* 

741 
«0 
40 
IOO 
1 10 
130 
100 
140 
100 
1*0 
470 
370 
070 
•470 
070 
*70 
770 
1470 
"TO 
4074 
71071 
11073 
<0 70 
#074 
*07# 

7070 
0077 
40714 
100744 
700147 
#00 <>* 

40 404 
;m>» 44 
*0 \ .'7 
70 444 
440 40# 

^0 4 7 4 
|i OHM 

3003*0 

;ioo#34 

;l«*o;l*;l 

#70074 
;l» \4 ‘U 
4 I"o;ho 
♦o04 70 
44040" 

<30*114 

♦00437 

4-404*4* 

4004 1# 

4.04000 

40*404 

<*04.>* 

<*.1407 
4i.;*:o»4 
4*.M.Mt 
4*4 4 #4 
4*04*0 
«**4M 

4*34*3 


OYtlAMO tOftti, 


tUMWl.OS* 4 *>0*4 


3.70 

*01 

;>*7 a 

*444 

3.74 

. 140 

3*74 

*440 

3.74 

*01 

3.73 

,440 - 

tf.vtl 

,140 

3.7# 

*00 

3*73 

.140 

3*73 

*00 

3.73 

.410 

3*73 

*00 

3*73 

.440 

3.71 

*74 

3*71 

*74 

3.70 

*74 

3*70 

.74 

3**4 

,74 

3. *4 

*74 

3.*<4 

*74 

3 . *4 

.7* 

3**0 

.74 

3**11 

*74 

3**3 

*74 

3 **14 

*74 

3**7 

*70 

3. *4 

.74 

3* on 

*74 

3 . *7 

.70 

3.*0 

*74 

a.** 

*74 

3. *4 

.74 

3.70 

,74 

a.*o 

.7" 

3,70 

,74 

3 7 4 

*74 

3 . 70 

.74 

3 *4 

.74 

3*70* 

.7" 

0 . 70 

.74 

0**4 

.74 

o.*o 

.744 

3. *7 

, 74V 

3 . *7 

.744 

3.4* 

.744 

3 * ** 

,741 

3. *7 

. 744 

3 . *0 

,70 

3. *7 

* 70 

3.0# 

.77 

3. *7 

,714 

3.00 

.744 

3 . *7 

,744 

3**7 

.70 

3. *7 

,744 

3**7 

,70 

3 . *44 

,70 

3 * ** 

. 77 

3 . *o 

,70 

3.*n 

,70 

3 , *0 

.70 

3. *7 


3, *7 

.70 
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original rage is 

OF POOR QUALITY 


N45606 . 


test date 9 / 0/1901 * 

TYPfc-00 1132! TENSION TENSION * 

TEST DIRECTION IS UP * 

HATER t At A *-4 3 ♦ CR/KP . 603 , TATI CUE * 

iwutUTtmr. 23.00 j>eg. g, humidity 23 . on * 
cycling Eiu'.o, ~ — — 10,00 hertz » 

FUNCTION GEN lUiC.MULT 10.00 100,00 * 

SCAN RATE 320,00 HZ * 

OPERATOR #1 SII1PPEN * 

OPERATOR ^2 * 


CONTRACT NO, 43*8339 PROJECT NASA 
SPECIMEN NAME N43606 
SPECIMEN SUAPE RECTANGULAR 


LENGTH < m 

WIDTH < IN> — 

THICKNESS <UO 


7,000 

1.500 

,044 




CILYN. TYIL LOW RICH CAL-LOW CAL-BICU CAGE LEN. DESCRIPTION 

8 41 ~.0!3 10.010 O.0OOOO 2000.0000 0,00000 SOtd.B L.CELL 

7 48 .003 ID. 003 0.00000 .07000 3.50000 

e 49 . 003 10.010 0 *'09000 .01970 .98430 


LONG. 

LAT. 


F.KT. 

EXT. 


SPEC I MEN t N45606 
CYCLE 0 STATIC LONG. 

MODULUS*! E+06) 
t 2.78 

3 
5 
7 
9 
19 
29 
39 
49 
34 
69 
79 
89 
99 
3270 
4937 
6005 
8272 
9940 
1 1607 
13275 
14942 
169 10 
33290 
49970 
66649 
113328 
100006 
1 10683 
133363 
150041 
166719 
333308 
4iK>224 
416904 
433383 
4302»3 
460443 
433623 
500304 
516984 
333005 
353340 


DYNAMIC LONG. 
MODULUS*! E+G6> - - ■ 

C< 12)*< E+06) 

2.70 

.78 

2.68 

.78 

2.66 

.77 

2.03 

.77 

2.65 

.77 " 

2.64 

.77 

2.64 

.77 

2.63 

.76 

2.64 

.77 

2.64 

.7? 

2.64 

.77 

2.63 

,76 

2.03 

.76 

2.63 

.76 

2.02 

.76 

2.03 

.76 

2.03 

.77 

2.63 

.77 

2.63 

.76 

2.63 

.76 

2,64 

.77 

2.63 

.77 

2.66 

.70 

2.63 

.77 

2, 68 

.78 

2.63 

.77 

2.67 

.78 

2.63 

.77 

2.60 

.78 

2.67 

.78 

2.67 

.78 

2.67 

.78 

2.63 

.78 

2.63 

.70 

2.64 

.78 

2.64 

.78 

2.64 

.78 

2.64 

.78 

2.64 

,77 

2.69 

,70 

2.63 

.78 

2.62 

.77 

2.63 

.77 


N45607 


ORIGINAL PAGE 18 
OF POOR QUALITY 


TEST DATE 




TYPK-00 IIG2I TENSION TENSION 
TEST DIRECTION IS UP 

n vn.tu w.t ♦** 4 o . ciwkp, 6 o*; , fatigue 
temperature 23.00 dec. c, humidity 23 .(m 

CYCLING KRLQ. 10.00 HERTZ 

(UNCTION CLN RNC.MULt 10.00 100.00 

SCAN RATE ~ 320.00 HZ 

OPERATOR #1 SIl 1 PPEN 
OPERATOR *2 MOUAN 
* *« ** * * * - ; ■■ * * * ** * ** 

CHAN. 

8 

7. 

6 


CONTRACT NO. 43-6335 
SPEC I HEN NAME N43607 
SPECIMEN SRAPE RECTANGULAR 


LENGTH < !N> 

WIDTH (IN) 

THICKNESS (IN) 


Project rasa 


rn; 

LOW 

HIGH 

4! 

-.013 

10.010 

48 

.003 

10.003 

49 

.005 

10.010 


CAL- LOW CAL- HIGH CACE LEN. 
0. 00000 2000.0000 0.00000 
0 . 00000 . 07000 3 . 50000 
O.OOOOtf .01970 . .93430 


10 . 000 ' 

1.500 

.044 


DESCRIPTION 
20KLB L.CELL 
LONG. EXT. 
LAT. EXT. 


SPECIMEN: N45607 
CYCLE # STATIC LONG. 

MODULUS* < E+O0) 
• a .f« 

3 
7 
0 
19 
29 
39 
49 
.19 
09 
79 
69 
99 
3270 
4938 
t>603 
8273 
9940 
I P608 
13273 
14943 
10640 
3324 1 
49972 
66633 
83333 
100013 
1 16693 
133372 
130031 
166731 
333326 
500327 
6<*7 143 
833**80 
867348 
88403 1 
900713 
917399 
9340:12 
950765 
9674 17 
984 130 
1000812 

1017080 ^ 


DYNAMIC LONG. 

Modulus** e* 06 > 

■ 2.71 

2.68 

2,69 

2,68 

2.68 

2.67 

2.66 

2.66 

2.66 

2.67 

2.67 

2.66 

2.66 

2.66 

2.64 

2.64 

2.66 

2.64 

2.65 

2.64 

2.65 

2.63 

2.66 

2.67 

2.66 

2.66 

2.68 
2.66 

2.66 

2.67 


2.46 

2.66 

2.68 

2.65 

2.66 

2.66 

2.64 

2.63 

2.65 

2.63 

2.63 

2.64 

2.63 
2.63 


GC 12)*<E+06> 

.78 

.77 

.t7 

.77 

.77 

.77 

.77 

.77 

.77 

.77 
.77 
.77 
.76 
.76 
.77 
.76 
.76 
.76 
.76 
.76 
. 76 
.77 
.76 
.77 
.77 
.76 
.77 
.77 
.77 
.76 
.77 
.77 
.77 
.76 
.76 
.76 
.76 
.76 
.76 
.73 
.76 
.76 
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Of POOR QUALITY 




1 
i , 

H- 


f 

- I 




TEST DATE 


9/10/190! * CONTRACT NO. 43-6335 PROJECT RASA 
* 


TYPK-09 1 1331 TENSION TENSION * SPECIMEN NAME N43608 

TEST DIRECTION IS UP * ^ . . 

material: +-43 * cn/nr . edn . Paticue * specimen sRapb rectangular 

temperature 23.00 deg. c. humidity 23 -ort * 

cycling fueq. to.oo Hfenrt * length < no- 10.000 

FUNCTION CEN ftNC.MULT 10.00 106.00 » WIDTH < IN) 1.800 

scan am; 320.00 bz * thickness < no .044 

OPERATOR *\ SHIPPER * 


OPERATOR #2 ^n°HAW^ nyttv int******* jm Im » +<1+4.* 

*CUAN . TYPE LOW HIGH CAL-LOV CAL-IUCH GAGE LEN, DESCRIPTION 

8 41 -.013 10.010 0.00000 2000.0000 0.00000 2QKLB L.CELL 

7 48 .000 Id. 003 0.00000 .07000 3.50000 LONG. EXT. 

0 49 »003 10.010 0.00000 .01470 .98430 LAT. EXT. 


SPECIMEN* 
CYCLE * 

« 

N43606 

STATIC LONG. 

DYNAMIC LONG. 

G< 12)*(E+06> 

1 

MODULUS* ( E+06 I 
2.8! 

MODULUS* < E+06) 
2.71 

.78 

3 


2.68 

.77 

3 


2.60 

.77 

7 


2.68 

.77 

9 


2.68 

-77 

19 


2.6? 

.77 

29 


2.66 

.77 

39 


2.66 

.77 

49 


2.66 

.77 

59 


2.67 

.77 

69 


2.67 

.77 

79 


2.66 

.77 

69 


2.66 

.77 

99 


2.46 

.77 

3270 


2.64 

.76 

4938 


2.64 

.76 

6603 


2.66 

.77 

8273 


2.64 

.76 

9940 


2.65 

.76 

11608 


2.64 

.76 

13275 


2.65 

.76 

14943 


2.63 

.76 

16610 


2.66 

.76 

33291 


2.67 

.77 

49972 


2.66 

.76 

66633 


2.66 

.77 

83333 


2.68 

.77 

100013 


2.66 

.76 

116693 


2.66 

.77 

133372 


2.67 

.77 

130031 


2.67 

.77 

166731 


2.66 

.76 

333326 


2.66 

.77 

500327 


2.66 

.77 

667143 


2.68 

.77 

833980 


2.63 

.76 

867348 


2.66 

.76 

*'84031 


2.66 

♦ 76 

900713 


2.64 

.76 

917399 


2.63 

.76 

9340S2 


2.63 

.76 

950765 


2.63 

♦73 

967447 


2.63 

.76 

984130 


2.64 

.76 

10008)2 


2.63 

.73 

1017080 


2.63 

.76 



4ir* 


NM-5609 


T»»T DATE 7/20/ 1901 * CONTRACT NO. 40-8005 rnOJl'.CT NASA 

■niT-00 11021 TENSION TENSION * SPECIMEN NAMfc N4360* 

mirn'i u!™™*" . ou-eim.©?! . eaticue • specimen shape nccTAncutAR 

wwKuvnmr. 20.00 nrc. c, mint nt tv 20 . on- « 

rl"! iiic iiu’i)' 10.00 ueht/. » tr.ticni (IN> — T .000 

roNoitoH ui;k nnc.wi.T — 10.00 ioo.oo * vihtii < ' f**? 

om.n.vi\m non ah * 

CU^ WT UOV MICH CAL-LOV CAI-IIICH CAGE LEA. OESCHirTION 

UIA at - , O0vl 4*903 0*00000 2000*0000 0*00000 20KUI l^CMA 

7 4 t\ *010 10,013 0,00000 .07000 li. 50000 J.ONU* E\.* 

<* 44 *010 10 . WO O ♦ OOOOO .01970 *40430 tAT. EXT* 

3 ^5 *0U* 10 *010 0.00000 ♦ ! >0000 1 *50000 1<KT ♦ 



u * 


greet nett* 

CYCUK # 

1 

3 
3 
7 
9 
19 
29 
39 
49 
39 
04 
74 
«4 
99 
1411 
2UV 
3‘>*> 
4911 
39H 
o*-tt 
743 
H?U 
9*'8 
19 >7 
299t» 
3990 
4994 
3944 
♦.994 
7992 
11992 
9991 
19970 

29990 

39947 

4993 1 

59913 

99900 

79(135 

9911, *3 
1**9 720 
1 0 

3993111 
499430 
309*1 .3 
319410 
529433 
339430 
344429 
3,»9422 
3094 1 11 
5V94 14 
311**41 1 
399412 


HA 5009 

STATIC l.OiIC * 
HOOUU'S 1 >>06) 
. 2. 70-’ — 


2.90 


OYRATi I C LOTitf* C< 12) *t E+06 ) 


KODUU^CE+OW - 


2.74. 

,60 

2*73 

*79 

2*73 

*79 

2*71 

*79 

2.73 

,79 

2,71 

*79 

2.71 

*79 

2,71 

*79 

2,71 

.79 

2*71 

.79 

2*71 

.79 

2.70 

,7a 

2.71 

*79 

2.70 

*79 

2.71 

*79 

2.70 

*78 

2.70 

*70 

2*70 

*70 

2.71 

*7a 

2.71 

*70 

2*70 

.70 

2. *9 

.70 

2*70 

.70 

2.1*9 

.78 

2.00 

.77 

2.09 

.78 

2.69 

.78 

2.70 

*78 

2,70 

.78 

2.70 

♦ 78 

2.71 

,78 

2.70 

.78 

2.70 

.78 

2.71 

.78 

2.73 

*79 

2.71 

.78 

2.72 

*78 

2.71 

.70 

2.09 

,78 

2.70 

.78 

2.71 

.78 

2 . 1*9 

.70 

2.©0 

.77 

2 .6? 

.77 

2.0© 

.7? 

2.M* 

.7? 

2.i»5 

,77 

2.1*5 

.77 

2.64 

.7? 

2.04 

.7? 

2.1*3 

.7© 

•A ^ |,JJ 

.7© 

2.1*7 

.7© 

2,54 

.7© 

2.53 

.73 
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N45501 


TEST DATE 


TYI'l >04 1 1321 TENSION TENSION 
TEST MimCTION IS Up 

matchial: +-43*civKPoxY*30n fatigu 
Ttwmvnmc su.uo dec* c* utmuiiTy 23*on 

c you inc kiu:q. 10.00 miiny 

FUNCTION CCN 6NC.MULT— 10*00 100.00 

SCAN RATE 020.00 nZ 

OPKU\TOH #1 MOHAN 

oper\tou #2 


U'tT/1901 * CONTRACT NO. 40-0005 PltOJCCT NASA 

* 


« erCCUEH NATE N43S0I 
m 

» -SPEC l HEN SHAPE RECTANGULAR 

ss 

* LENCTfi ( tN>~~ — — 1.000 

* VIDTIIC iro- 1.500 

* THICKNESS ( IN) .044 

» 

* 




CHAN, TYPE LOU HlCti CAL-LOV CAL’-lllCU CAGE LCN, DF'SCRIPTION 

8 41 -.010 10.010 0.00000 2000.0000 0,00000 20KLU L.CELL 

7 48 .OoG 10.005 0 . 00000 .070**0 8,00000 LONG. EXT. 

* 49 ,005 10.010 0.00000 .01970 .98430 LAT. EXT. 


SPECIMEN: N43501 


CYCLE * 

STATIC LONG. 
MODULUS* < E+06) 

DYNAMIC LONG. 
MODULUS* ( E+06 > 

CC 12) E+06) 

1 

2. DO 

2.87 

.83 

0 - 


2.8b 

.83 

5 


2.87 

.03 

7 


2.90 

.84 

9 


2.84 

.82 

19 


2.83 

.62 

29 


2.64 

.82 

39 


2.86 

.83 

49 


2.60 

.02 

39 


2.64 

.82 

69 


2.63 

*83 

79 


2.07 

*03 

89 


2.84 

.82 

94 


2.60 

,02 

199 


2. CO 

«6t 

298 


2.80 

.01 

398 


2.79 

*01 

498 


2.80 

.01 

390 


2.80 

*01 

698 


2.79 

.80 

798 


2.78 

.80 

897 


2.79 

.80 

997 


2^76 

♦ 79 

149b 


2.79 

.80 

2995 


2,80 

.80 

3993 


2.60 

.00 

4992 


2.01 

.00 

5990 


2.79 

.80 

6989 


2.81 

.00 

7988 


2.82 

.00 

898b 


2.79 

.00 

9983 


2,79 

.00 

19971 


2.81 

.00 

29937 


2.01 

*60 

39943 


2.70 

.80 

49928 


2.82 

.61 

39914 


2.83 

*81 

69900 


2.81 

.80 

79883 


2.01 

.80 

09069 


2.02 

.80 

99854 


2.80 

.80 

19970b 


2.70 

♦ 79 

299337 


2.81 

.60 

399420 


2.81 

*00 

449298 


2.02 

• 01 

599183 


2.82 

*81 

699078 


8.84 

.01 

798980 

2.78 

2.82 

.81 

09I10H6 


2.01 

.81 

90087b 


2.02 

.81 

918066 


2.0! 

.00 

928833 


2.82 

.61 

9 3884 3 


2.02 

.81 

448833 


2.80 

.00 

958824 


2.80 

.00 

968813 


2.81 

.0! 

978893 


2.82 

*01 

988793 


2.80 

.00 

991792 


2.83 

*01 

99279 1 


2.79 

*00 

993790 


2.82 

.61 

994784 


2.83 

.61 

493788 


2.81 

.80 

496787 


2.81 

.00 

99778b 


2.01 

*60 

498783 


2.79 

.00 

499784 


2,81 

.90 

I00078U 


11.80 

.Ml 







TEST DATE 9/20/ mil * CONtllACT NO, 43-0233 PJUMECT NASA 

TYPK-09 linot TENSION TENSION * SPECIMEN NAMfc N6780I 

TEST DltUXTION IS UP « o«r«w» 


MATKHUL: ♦-67.5,CR'EP,«0n FATIGUE 
TEMPER VTUIU: 22.00 DEC, C* HUMIDITY 32.00 


* SPECIMEN SHAPE fU'CTANCtJEAH 

* 


CYCLING FUMl.—— — — 10.00 HE1VJ7. * LfiNCTU < IN)-— 
FUNCTION Gl.N HNG.MUI/l — 10, Oo 100. 00 * VIDTJI < tin—* 

"'P*: 220.00 m * thickness <in> 

OPEIlATDIt * I * 


7.000 
1 . 300 
.044 


CPI! HATCH *2 


* 


CIUN. TVPE \M HIGH CAl.-l.OV CAL- HIGH CAGE LEN. DESCRIPTION 

g 42 -.012 10,063 0.00000 1000. 0000 0,00000 1KLR L. CELL 

« 4fl *010 10.020 0.00000 .67000 2.50000 LONG. EXT. 

0 49 .010 10,043 0.00000 ,01970 .92430 LAT. EXT. 



SPECIMEN: N6780! 

CYCLE * STATIC LONG* 

MODUUlS*<F,+06> 

1 1.36 

2 
3 
7 
9 

19 

29 

09 

49 

59 

69 

79 

09 

99 

179 

109 

200 

210 

220 

220 

240 

230 

260 

27« . . 


DYNAMIC LONG. 

C( 12>*<E*06> 

MODULUS* < E+06) 
1.38 

.69 

1.38 

.69 

1.37 

.69 

1.37 

.69 

1.57 

.69 

1.37 

.69 

1.57 

.69 

1.57 

.68 

1.57 

.68 

1.56 

.68 

1.67 

.68 

1.37 

.68 

1.37 

.68 

1.37 

.68 

1.36 

.60 

1.37 

.68 

1.37 

.69 

1.56 

.68 

1.57 

.68 

1.56 

.68 

1.56 

.68 

1.56 

.68 

1.86 

.68 

1.35 

.68 


t' 
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TEST DATE IO/ta< / t 9 QI-* CONTRACT BO, 4 R- 033 R PWMECT RASA 

TYPE -09 1 1321 TENSION TENSION • SPEC I KEN NAME N 0 T 008 

TEST DIRECTION IS VP * 

MTEniALi.-« 7 . 0 ,CR/EP,ftON FATIGUE * SPEC I KEN BUAPF. RECTANGULAR 

TF.ra*Ka\TvnE aa.oo vug. c, if um t o i tv so. or. » 

CYCLINfi FflEO. 10.00 HERTZ * LCNOTlI ( IN) 7.000 

FUNCTION CUH iwc.mxf— 10.00 IPO . 00 « KIDTU < |fl>»— — ... J .000 

SCAB RATE 330.00 DZ * THICKNESS UtO— .044 

OPERATOR #1 eniPPER » 

OPERATOR *3 * 

X««**X****»**KK**#*ttX*M««*ftft*K«K«*X***«tt***fc»X«*»M*»K«***tf*rtrf*******KHK»«**«««« 

CUAR. TYPE LOW RICH CAL-I.OW CAL-RICII CACE LEN. DESCRIPTION 

a 43 .013 10. 010 0.00000 1000 . OOO 0 0.00000 140,0 L. CULL 

7 40 .OlO 10.018 0.00000 .07000 3 . 80 OO 0 LONG. EXT. 

6 49 .010 10.018 0. 00000 .01970 .90430 LAT. EXT. 


SPECIMEN) R 67802 
CYCLE * STATIC LOIRS. 

MODULUS*! E. 06 ) 
I 1.83 

9 
5 
7 
9 
19 
29 
39 
49 
59 
69 
79 
89 
99 
199 
299 
399 
500 
320 
530 
346 
030 
560 
570 
380 
390 
600 
610 


DYNAMIC LONG. 

C< 12 >*<E 406 ) 

MODULUS* < E+ 06 ) 


1*35 

.67 

1.34 

.67 

1.84 

.67 

1.54 

.67 

1.54 

.67 

1.33 

.67 

1.34 

.67 

1.54 

.67 

1.54 

.67 

1.34 

.<*7 

1.34 

.67 

1.54 

.67 

1.34 

.67 

1.34 

.67 

1.34 

.67 

1.53 

.67 

1.53 

.67 

1.03 

.67 

1.53 

.67 

1.53 

.67 

1.33 

.66 

1.33 

• 66 

1.33 

.66 • 

1.53 

.66 

1.33 

.66 

1.83 

.66 

1.33 

.66 

1.02 

.66 




ORIGINAL PAGE IB 
OF POOR QUALITY 



00 : 0 . 


TF-ST IIATF. 


I(V|8‘'I9(1I 


i, r, limit (in*. 
vi mu nil *'’' 
TIIICKNKHri ,||0 «h»— 


t » f » i-wnoo r » r > « 


7,000 

1 , 000 - 

,044 


TYPP,"04 IU13I TfttfilOH ttnnioN 

J fftJUS ’SS.ItJk^m mtm . „„ 

inmmuiir c. ( fML5 n, * n 

UViiMtii' rill i|, •••»«»"•**•*’«* 10.00 IUiHT/i 
FUNCTION itl'M lift t* t NUI,T* , '“** 10.00 HlOtOO 
# t;iN n M I - — ««* ^- r^^^ULMMIO 0 / 

Ol'tUA'MIl M HIIMHTH # 

pi, aw TVPI’ tm HIUII OAIHOW (jAI HI I fill CAM, I.M<« UJ*” 1 IIJ, 

*' 11 , | "'Llj ,ojfl 10.010 IMIiHHHI MMKKOOOO 1MMIOOO IM 0 I "MU' 

7 40 auo 10.010 0.00000 ,07000 0.50000 MMO , l « Hf , 

n, ,oiO 10,019 OtOMOOO .01070 ,00400 I.A1 . I,XT« 


CQHTnAOT 00, 4fWWH0 fWMF4T NA«A 
RPUCirtM \i\m ■ HftWfcm 

opmiim hhapc nr,<n\viouun 


Htu ; ctm;Nt 

cvox -# 

\ 
o 
3 
7 
* 
14 
20 
09 
49 
39 
69 
79 
09 - 
90 
90 
47 
99 
109 


W 67 H 01 I 

M VATIC 1,0NC. 
hoow . u 8 *< r .* o *> 
1 . 10 - 


UYHAMIO 1,000, 
MOmil.OS«(K4U6) 

1.07 
1.06 
1.00 
1.00 

1.08 
1,00 
1.00 
1.00 
1.85 
1.00 


1.06 
1.50 
1.06 
1.06 
1.00 
1,06 
f * 00 
1.04 


o < i 3 >* o :* d 6 > 


.67 


.67 
.67 
.67 
.67 
.67 
,67 
,67 
,67 
.67 
» 67 
.67 
,67 
,67 
.67 
♦ 67 
.67 
.66 






■ feu.-- • 


'T*(>3l*.'. h r-J ‘ u 



N67701 


ORIGINAL PAGE (9 
OF POOR QUAUtY 


TENT DATE 


•/w/wii * cpNTtuWrr no, .O'Iioob rnojrcT naha 

TYPE-00 1 1031 TtimiOK TRNHION * fiPUCIHEH NAME ltA770t 

TEST IJIltfCTION IN UP « „ 

nvri.mAt.t +-(.7,8,mi/np,7oo r.vrimrc « specimen huapb hectanguIaa 

TKHPKRATWM’. OU.mt W.U. C, HUMIDITY 00,0*1 " 

CYCUINC Hu U. — — — — 10.0(1 HEM*/ o UBNOTlt ( IN*—" 7,000 

function cun roin.nuuT— io.oo 100.00 * uinm ( no———, 1,000 

HC\M lim- 000.00 IK « TIIICiaiEPt? < IN) — ,044 

OPERATOR *1 * 

opuiivnm *3 * 

CIIAN , TYPE WIN men CAU-UOW CAU-IIKIII (MCE. LEM. DESCRIPTION 

It 40 >.010 10. 008 O.OOOUQ 1000. 0000 0.00000 IKLU t„ CELL. . 

7 40 .oio to.oao 0.00000 .07000 u.noooo uonu. eot. 

6 49 .010 to . 010 0.00000 .01970 . 904:10 CAT. EOT. 


« TIIICiaiEPS < IN)- 
* 

Ml 


tom: 

M> V 

men 

CM.- tOV 

cAt-nimi OA«r. lrn, 

43 

-.010 

10,008 

0,00000 

1000.0000 

0,00000 

40 

.010 

10.020 

0,00000 

,07000 

U. 00000 

4* 

.010 

to. 010 

0.00000 

♦01070 

.*0400 


8!>EC!Mf.Rl K67701 

CVC IX * STATIC to NO. 

M0»UtUS*<K+06> 

I 1 * 58 . . .. 


\ tope . 

CU 2 >*< E + 06 ) 

t »( K + 06 ) 


07 

.08 

00 

.08 

00 

.00 

80 

.60 

00 

.00 

87 

.60 

80 

.00 

88 

*88 

88 

.07 

,80 

.60 

80 

.00 

no 

♦ 60 

.80 

.00 

80 

.60 

88 

.08 

,57 

.69 

30 

00 

,50 

.60 

,80 

.00 

,06 

.60 

,80 

.68 

80 

.08 

,56 

.68 

,08 

.60 

,58 

.60 

,33 

♦00 

,55 

.60 

,00 

.60 

,00 

.08 

,00 

♦ 60 

,56 

.60 

.00 

♦ 60 

.56 

.60 


z 



i\ 





g& : ’; 



‘ 

«&> • 
■N' 

Bfe;-. I' ;■ 

FjkH * 

V ’ ■ 1 

=?:-:: . 
ii' 


N67702 


ORIGINAL PAGE IS 
OF POOR QUALITY 


T YMT DATE 


tVPK-IM IIJUM TENSION TENSION * 

Ttwr direction in dp ^ * 

n vn :u i At. * ♦>(*?. a , <m i p . ton fat i Otm • 

tempi, uuunr. 20.00 dec. <;, humidity ao.on # 
c\fmnii run*.-- hmhi ueuta * 


u>/jy/i9iii * contract mi. 40 tuuia 

* SPECIMEN NAME N67709 


PRlMCCf NANA 


SPECIMEN SHAPE RECTANGULAR 


vn » tpmmi ciio- 

100.00 # WIDTH < 110 — 


* tuicknfss nw- 

* 


function hi m miu.nm/r— to. cm ioo.oo # width ciio t ♦ two 

8CMC HAT! - 000,00 UZ « T1UCKNESS CtH> - ,044 

omovnm #i hiuppen * 

orac Mem *p * 

CD AN, TYPE 1,0V IIIOII CAL-UH* CAIHIIHII CAGE LP.N ♦ DESCRIPTION 

0 42 .010 SO .010 0,00000 101*0.0000 U.OOOOO IM.D L, CELL 

7 411 ,010 10, 012 41,00000 ,07000 0 , GOO 00 LOriC. EXT, 

4» 49 .010 10.0 10 0,00000 .01070 ,¥0400 l»\T. EXT, 


SPECIMEN! N677R2 
CY01X # STATIC t.ONG, 

MODULUS* l K+06) 
I 1,09 

0 
0 
7 
9 
t9 
29 
09 
40 
43 
47 
4* 

31 


DYNAMIC LONG, 

Ci 12) #( K+06J 

MODULUS* U>06> 
1.00 

.68 

1.08 

.68 

i.oa 

.68 

1.00 

.68 

1.97 

.60 

1.38 

.68 

1.97 

.67 

1.37 

.68 

1.08 

.68 

1.38 

.68 

1.911 

♦68 

1,57 

.68 

.40 

.23 



N67703 


ORIGINS PAGE $ 
OF POOR QUAUTY 


fU«T DATT. 10. Itt' IOIH • COMltAGf NO. 48-UUUS flWMICT NAHA 

* 

TITN1 IKUM TT, UNION TTNN10N * WBGIRTOt NATO: NO7703 

tint nmtniofi in hi* * 

mmiiAi i o.im rr*m mioitr, * m*rciw*N murr. nnx\mutui\ 
iiru'r.avn'm lm.oo m,o, <:• mmtntTY ikmm # 

cwuno ruru. io.ou mar/ » u turrit uni— 7,000 

riuiCTion orw mw.m't.T— 10,00 uhm>o » vnvni ci»»— ■ -- — - 1,300 

HOVN UVU - - «U0, 00 11/, »» IIIIIJKNKSH I IIU* *■--* ,044 ■ 

omivixm #1 Htum.N * 

on avion * 


OMAN, TWi tOW HI OR 

a 4a .out 10,010 

7 411 ,010 10, Otti 

0 44. ,010 lO.Ottl 


OAI UOV OAt -UUm UAiit*. I.T.N, 

0 . 00000 1 000 , 0000 0 , 00000 

0 . 00000 . ovooo a , 50000 

0. 00000 J01470 .011400 


msnurruiN 

iki 0 i«. 1 h;u 

t.ONC, rvr. 
t AT. T.NT. - 


WtHMt 

iu; ** 

NO 7700 

KV.vnc tone. 

OYNAfttO 1.0NC, 

ct ta>*o>o<u 

1 

mu»uuwMmu»> 

MOlHUAIS^t 1+00) 

1 «7 

.04 

» 


1,57 

,04 

9 


t , 30 

,04 

7 


t , 30 

,04 

4 


1.30 

.04 

10 


1.37 

.04 



l.3o 

.04 

04 


t , 50 

,04 

44 


*.37 

.04 

54 


t , 30 

.04 

04 


1 , ftO 

.04 

74 


1.30 

.04 

04 


t . 3o 

,04 

44 


t . 37 

,04 

|44 


r,5o 

,04 

1*44 


t.30 

.04 

400 


1.30 

.04 

t»O0 


1 .30 

.04 

0OO 


l.3o 

♦ 04 

700 


1.37 

♦ 04 

HOI 


t . 37 

.04 

oao 


t ♦ 37 

♦ 04 

HU 0 


t .37 

,04 

HU 


t.30 

,04 

H3I 


1 . 37 

♦ 04 

Hoi 


t.30 

♦ 04 

H7t 


t . 37 

♦ 04 

HOI 


1.37 

.04 

H41 


t . 50 

♦ 04 

40 | 


1,37 

.04 

411 


1.57 

.04 




. ' 1 11 iMiiipiip'i' 'j’ 1 
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ORIGINAL PAGK 13 

NS7601 OFPOORQUAU " 


Tri)T „ An . * CONTRACT NO. KI-ntW3 WIW NASA 

•nw.HM i in.* i tension tension ? seres hen -name nawii 

CH I l'*Von KATIOUI'. . S<T.Ct HEN- SHANK RKCTANftllKAR 

Ti.Mi'r.imimr. »«.oo m.c. ||' , J{' 1 \in r/ °* on * i.r.tumi < ini—' r.ooo 

BfK»«S5jg •&.» : saa 1 ”: •:» 

OITHMOH ' I HllllTF.N . I 

OPLUATOlt rv mn**9****9********************* m *"* r9 *** 9 *i*** 

•wpi^ST!** aa **»» jsra 
8 I S ;•» £» :aa •:« »»: 


mxim.ru 

cycle * 

i 

a 

o 

7 

t9 

29 

39 

49 

59 
69 
79 
U9 
99 
194 
299 
349 
000 
60 1 
700 
WOO 
900 
1000 
2002 
0004 
4006 
5007 
6004 
701 1 
WO 12 
9014 
10016 
15025 
16026 
17020 
twoao 

19001 

20003 

21033 

22037 

230311 

24040 


rUi74tftl 

STATIC LONG. 
NODUUJSvn 1>06> 

1 , 5 ? 


0VNAH1C LONG. 
M0DUU>S*<fc+06> 



t .60 
1.39 

1.59 

1.38 
1.53 
1.34 
1.34 

1.39 
1.39 

1 .60 
1.00 
1.60 
1.59 
1.59 

1.59 
1.39 
1.63 

1.60 
1.59 


1.60 

1.59 

1.39 


1 . 60 

1.59 

1.60 
1.39 
1.34 
1.61 
1.60 
1.60 
1.61 
1.60 
1.60 
1.61 
1.60 
1,60 
1.B9 
1 .60 
1.34 
1.39 
1.59 


Gt t2) *<*>06> 

.69 
,69 
.69 
,69 
,60 
.68 
.69 
♦ 69 
.69 
.69 
.64 
.69 
.69 
.69 
.69 
.69 
.64 
.70 
.64 
.69 
.64 
.69 
.69 
.69 
.64 
.69 
.64 
.69 
.70 
♦ 69 
.69 
.70 
,69 
,70 
,70 
.69 
.70 
.69 
.70 
*69 
.69 
*69 


N67602 


WKMNflL PAGE 18 
0F POOR QUALITY 


TEST DATE 


9/aa/mi * contoact no. go-bobs 
* SPEC I BEN NAME N67600 


PflQJUCT NASA 


T$T*D’tUXTU>N TC " S, °" * SPEC I REN NAME N«760 8 

ss:sr5s B ? fl s/sa?fftv o.o * : * rcci ™ 8ttAPE 

?K«'Srssr~: !!:S '• tSS 

“ • :™“*» "»• — -“5 

OPEN ATOtl »2 r 

““? ri !! M *** S ™ S ** h **“^ f 5 f .* , “* lA ;!!! i **** l , '" , **** lf ! *“ , * , * ,,, ****“ , '" l “ , **“** , ******“'***«***««*** 

CHAN. TYPE LOW ItlCtl CAL-LOV CAL- in Git CAGE LEN. DESCRIPTION 

f 22 *-2!2 iS*222 l000 ~ iklb l. cell 


•OlO tO * 020 
.010 10*010 


o.ooooO 

0*00000 


.07000 

.01970 


0*00000 

*96400 


UWC * EXT * 
LAT* EXT. 


SPEC 1 ftEN i W67.8M2 
CYCLE * STATIC LONG. 

MO0ULWS*(E+O6) 

I 1.00 


DYNAMIC LONG. 

C( 12) *(£+06) 

ttODULUS*( E+OO) 


1*00 

*69 

1.06 

.69 

1*09 

*69 

1.60 

*69 

1.09 

*69 

1.60 

*64 

1*09 

*69 

1*59 

.69 

1*09 

*69 

U09 

.69 

1*59 

.69 

1*09 

.69 

1*59 

*69 

1.09 

.69 

1*09 

*69 

1*09 

*69 

1*60 

*69 

1*09 

*69 

1*60 

*69 

1*09 

*69 

1*08 

.69 

1*50 

*69 

1*59 

*69 

1.09 

*69 

1*5*) 

*69 

1*09 

*60 

1*09 

*69 

1*58 

*68 

1*09 

♦ 69 

1*08 

*69 

1*60 

♦ 69 

1.09 

*69 

t*09 

*69 

1*59 

*69 

1.89 

*69 

1*09 

*09 

1*00 

*68 

1*57 

*60. 

1*08 

*60 

1*09 

.09 

1*00 

.68 

1.00 

*68 

1*80 

*60 

1*09 

*68 

1*00 

*60 


Ml 


85 



. 1 

FrrctMUNt m*?6tw 
OVCUv # STATIC LONG. 

DYWAtttC tone. 

C< 12) *(£406) 

l 

MODULUS" ( £+06) 

MODULUS** <E*0 6) 


. f 

1 1*33 

1.55 

.66 

' J 

3 

1.54 

.63 

; i 

0 

1.54 

.63 

. 

7 

1.33 

,66 

■'i 

4 

1.54 

.63 •* ■ 


19 

1.04 

♦ 65 

’.f 

39 

1.54 

.65 


39 

1.53 

.66 

V 

49 

1.54 

.65 


59 

1.54 

.66 

<• 

69 

1.55 

.66 

ii 

79 

1.35 

*66 


rt4 

1.54 

.65 

- 'j* 

99 

1,55 

.66 


199 

1*55 

.66 

<.i: 

299 

1.55 

,06 


U99 

1.55 

.66 


500 

1.55 

.05 


000 

1.54 

.63 


700 

1.53 

,63 

■V 

000 

1.54 

.03 

'V 

900 

1.54 

,63 


tool 

1.54 

.63 


2000 

1.54 

,66 

. i 

0005 

1.54 

*66 


4007 

1.54 

.66 

• . | 

5009 

1.33 

.60 

- ! 

*011 

1.34 

.66 


7010 

1.33 

.66 


0010 

1.34 

.66 


9017 

1.54 

♦ 66 


10019 

1.55 

♦ 60 


20040 

1.54 

♦ 66 

' ' 

ooooO 

1,34 

.66 

■ rt 

400111 

1.34 

.66 


44100 

t .34 

.66 


50102 

1.04 

.06 

• 

51104 

1.34 

♦ 60 


52100 

1.34 

.63 

i 

50 10U 

t.30 

.03 

- ! 

54111 

1.32 

,03 


55110 

1.00 

.03 


50115 

1.34 

.00 

■ | 

57117 

1.30 

.63 

‘ \ 

50119 

1,32 

.00 


. I 

i 


■ ■ 

' f 

— i 

i- 

- 

1 I 

‘4 

• ’ f 
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N67S04 


ORIGINAL PAGE IS 
OP POOR QUALITY 


tEPT DATE 


D/DO/IOOI * COtrmACT.HO, 49-0008 


TYPE-n. 11021 TEnston TENS too 
Tt:«T UIKECTlON tS UP 
hatumam *-ot ctvr.p wm fatigue 

TOtPFOATUtir. 20.00 DEC. C. lIVttmiTF 0,°» 
cvi’linc fiu.o.— 0 . 0(1 unrvrv: 
function gin two . mui.t — >o.oo too.oo 

SCAN RATE 020.00 ttt 

oi’KUATon «t suu’mt - 

0 ,,lH iI«**«««**,**. w -«*»«««*«-«««-«*«««**-*-««***»-***-*-*« 7 *““*-*****f*-* 7 Si*** 

an twp IOW MICH CAL*LflW t)AL*niOll tALB LEN* DL^CiWlTIUN 

AN. TYPE EOJ im m.0000 0.00000 1KLU U CELL 


riUWECT NASA 

srncirmn «Afm # 67 oo 4 

SPEC MEN 8UAPE RECTANCULAJl 


length t in) 

WIDTH (IN) — ~ 

thickness ( no 


7.000 
14 500 

.044 


CHAN. 


a 

7 

6 


42 

40 

49 


-.010 10.003 
.010 10.020 
.010 10.010 


0.00000 

o.ooOoo 

0.00000 


1000.0000 
,07000 
.01970 


0.00000 
3.80000 
. 40430 


IKLU U CELL 
LONG. EXT. 


SPECtWfcN* N67604 
CYCLE * STATIC LONG* 

ttODUUfti*< K*06> 
I 1.47 

0 
8 
7 


9 

19 

29 

09 

49 

59 


09 

99 

<99 

299 

400 
500 

O*»0 

700 

no i 

401 

tool 
2003 
3000 
400B 
5010 
0013 
7015 
HO 17 
4020 
10022 
20040 
2H004 
24007 
30009 
31071 
32074 
33070 
34070 
35031 
30033 
37083 


►YN AttlC UfctC. 
tODULUS*< E+00) 
1 . 8 ! 

1.52 

1.53 
1.52 
1.32 

1.31 
1.02 
t .52 
1.81 

1.52 
1.83 

1.53 

1.51 
1.83 

1.52 

1.53 
1.82 

1.52 

1.53 
1.53 

1.32 
1.53 
1.53 
1.53 
1.53 

1.52 

1.53 
1.53 
1.53 
1.52 

1.50 

1.52 

1.53 

1.52 
1,82 

1.53 

1.51 

1.52 
1.31 
1.51 
1.51 
1.80 


CU2>*<£+06> • 

Too 

.60 
.00 
.00 
.00 
4 00 
,00 
.00 
.00 
,00 
.67 
.00 
.66 
.07 
.00 
.00 
♦ 60 
.Co 
.60 
.06 
.00 
.60 
.67 
.06 
.00 
♦ 00 
.00 
.00 
,60 
♦ 00 
.00 
.00 
.60 
.00 
.00 
.07 
.60 
.00 
.00 
♦ 00 
,05 
.05 
♦ 04 
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N67605 


TEST tlATE T/BO'IOUI * COUTOACT NO, 43-ftnaO PROJECT NASA 

ft 

Tm-to 11021 tension tension » specimen name N67603 

n:sr direction is up « 

Mvmtuu ♦-#* myri* «ofj rATtotm * specimen siupb rectangular 

Temperature 20*00 mur, c, humidity o.on * 

cycling nuu, 10.00 nnurc * length ( in>-~ 7*000 

FUNCTION GEN MG, MULT*-- 10.00 fOO.00 * WIDTH C 1IU-— — 1,303 

scan rate — - 020,00 112 * thickness (in> .04a 

operator #1 shipper * 

oiH.itvnm *2 * 

CHAN. TYPE LOW HlCn CAL-I.0W CAL-lltCH CAGE LEN. DESCRIPTION 

a 42 -.013 10, 005 0 *(10000 IOOO.OOOO 0.00000 lKLR L. CELL 

i 40 *0lO 10.020 0.00000 *07000 3.30000 LONG* ext. 

6 44 *010 10.015 0*00000 .01970 .90430 LAT* EXT. 


original page is 

OF POOR QUALITY 



SPECIMEN: Iff. 7003 
CYCLE # STATIC LONG. 

DYNAMIC LONG* 

C( !2)#<E406> 

MODULUS* (Lt 06) 

MODULUS* < E+06) 


1 1*06 

1*3? 

.64 

n 

1*50 

.69 

b 

1*37 

.69 

7 

1.30 

.69 

4 

1*30 

.64 

19 

1.59 

.70 

29 

1.30 

.69 

09 

1*39 

.69 

49 

1*50 

.69 

59 

1*50 

.69 

64- 

1.59 

.69 

79 

1.34 

,69 

09 

1.59 

.69 

99 

1.30 

.69 

199 

1 . 30 

.69- 

249 

1.50 

♦ 69 

239 

1.54 

.64 

269 

1.59 

*69 

279 

1.59 

,69 

209 

1.50 

,6‘> 

299 

1.59 

* 69 

009 

1.58 

,69 

319 

1.00 

.69 

029 

t *50 

.69 

009 

1.37 

*60 



N67606 


original page re 
OF -POOR QUALITY 


TEST DATE t<MJ2/190t 

TVPR-09 11321 TENSION TENSION 
TENT DIRECTION IN UP 
mttmtAu' *•67 cit/nr con mimfe 

tt»* C. HUMIDITY 6.0* 
CYCLING FRED.— — — — 10,00 HERTZ 

FUNCTION CEN IUIC.MULT— 10 , 06 100.00 

SCAN UATL— — — — — — oaO.OO HZ 

OPERATOR #1 
OPERATOR *2 


CONTRACT NO. 43-0338 PROJECT NASA 

SPECIFIER NAME N67606 

SPECIMEN SHAPE RECTANGULAR 

tENOTU UN)— — 7,000 

WIDTH <110— — — 1,500 
THICKNESS UN) .044 



SPEC! MEN i 
CYCLE * 

I 

3 

3 

7 

9 

10 

20 

30 

40 

89 
40 
79 
SO 

90 
190 
299 
399 
800 
600 
700 
306 
900 

100 1 
2003 
3003 
4007 
8009 
6041 
7013 
0014 
9016 
10010 
20030 
30030 
30074 
39076 
40070 
41080 
42002 
43084 
44086 
48380 
4609 0 
47092 


N67606 
STATIC L0NC, 
MODULUS* ( £+06 ) 
1.83 


DYNAMIC tONC. 

MODULUS* < E+06) 
1.87 
1.86 
1.87 
1.86 
1.37 
1.57 
L.37 
1.86 
1.57 
1.87 
1.57 
1.56 

1.56 
1.37 
1.37 
1.37 
1.87 
1.37 
1.37 
1.37 
1.37 
1.37 
1.37 

1.36 

1.37 
1.37 
1.37 
1.80 

1.57 
1.87 
1.37 
1*37 
1.87 
1*86 
1*83 
1*56 
1*56 
1*33 
1.36 
1*35 
1*33 
1.84 
1*33 
1.47 


CU2)*<E406) 

.69 

.60 

*64 

.69 

*44 

.69 

.64 

.64 

*69 

.69 

.69 

.69 

.60 

.69 

♦ 69 
*60 
.69 
.69 
.69 
.69 
.64 
.69 
.69 
.60 

♦ 69 
.69 

:8 

.69 

.69 

*64 

.69 

.69 

*69 

*60 

*60 

*60 

*60 

.60 

♦ 40 
.60 
.60 

♦ 67 
*63' 





ORIGINAL PA® » 
N 6 7 6 0 7 OF POOR QUALITY 


TOT bate 


io/ia/1901 a contract no. 40-000# 

» * SPECIMEN NAME N07C0? 


PROJECT NASA 


TYPE-00 I lOOt TENSION TENSION a SPECIMEN NAME N 67607 

TOT DIRECTION IN UP a 

MATERIAL! ♦-67 CR/T.P 600 PAT I OUT, a SPECIMEN SHAPE RECTANGULAR 

TEMPERATURE <10.0(1 DEC. C, lliminiTY 0.00 a UUW *" 

CYCLING I’lUO:- — — — io.Oo HERTZ a LF.NCTII (INI——— 7.000 

cnK PNC. MULT Id . 00 too. 00 a WIDTH < INI— — 1.000 

^AN RATE” 080.00 nz a tuickness < ini .044 

fllXIlATOH # I m 

oh'.llATOIl #2 « 

**j?»?s***ij£?,*******v******************* ft *********************************#«** 

CUAW. WL LOW It 1 Oil CAL- LOW CAL- HIGH CACE LEW, PESCMPTION 

2 12 *2!? 2* 0, 2 0-00000 1000,0000 0,00000 1KLU L, CELL 

7 40 4 O 10 10,018 0,00000 .07000 8.50000 LONG. EXT. 

6 ^ fOlO 10.015 0.00000 *01970 < - ,90430 LAT. EXT. . 


• THICKNESS < 110 - 



SfECINENt N67607 
CYCLE # STATIC LOlItG. 

MODULUS* < E+06) 

8 *' 88 
5 
7 
9 


89 

49 


79 

09 

99 

199 

399 

399 

500 

600 

700 

600 

900 

1001 

3003 

3005 

4007 

3009 

6011 

7013 

6013 

9017 

10019 

30039 

36035 

29037 

30039 

81001 

82003 

33003 

34007 

33069 

30071 

37073 


DYNAMIC LONG, 

G( 13) *( E+06) 

MODULUS* ( E+06) 


1.36 

.69 

1,86 

.69 

1,06 

.69 

1.86 

,69 

1,56 

.69 

1,80 

,64 

1.36 

.69 

1,36 

.69 

1.36 

.69 

1.56 

.69 

1,36 

.69 

1,37 

.69 

1,66 

.69 

1,86 

♦ 09 

1.36 

.69 

1.86 

.64 

1,57 

.69 

1.36 

.69 

1.06 

.69 

1.86 

.69 

1.57 

.69 

1.06 

.69 

1.36 

.69 

1.67 

.64 

1.36 

.69 

1.37 

.69 

1.56 

,69 

1.57 

.69 

1.36 

.69 

1.86 

,69 

1.56 

.64 

t.56 

.69 

1.56 

.69 

1.36 

.69 

1.55. 

.69 

1.88 

.68 

1.83 

.69 

1,63 

.69 

1.38 

.60 

1,53 

.69 

1.55 

.68. 

1.84 

.68 

1.83 

.68 




90 


ORIGINAL PAGE 18 

N67S0O w P00R 


TENT BATE 


IO/IO/I9AI * CONTRACT NO. 40-0008 PnOJERT NASA 


TYPE-flU I mat TEW? ION TENSION 

Tt'.WT DIRECTION in tip 

m ate it i am ♦-«.? mvr.p ooo fatigue 

TEMPERATURE 00.00 BEU. C, ttURIPITV O.ON 

CVCMNO nun. 10.00 HERTZ 

FUNCTION CEN RNO.MVtT 10.00 100.00 

PCAN RATI.*—-— ——'000.00 DZ 

OPERATOR »l 8UIPPEN 
OPERATOR *0 


SPECIMEN NAME N6700R 


SPECIMEN SHAPE RFfiTANCUUR 


Uf.nctll (INI— 7.000 

WIDTH ( | tl>—— 1,800 
THICKNESS < III*— .044 


CHAN . 

TYI’B 

I.OV II ton 

CAL-LOb 

CM.* HIGH GACL LRN . 

DLSCUtPTlON 

1 

0 

43 

.010 10.010 

0 . 0000(1 

1000.0000 

0,00000 

IKLft L. CELL 


7 

40 

,010 10.018 

0, H 1000 

,07000 

U . 50000 

LONG. i:XT. 

♦V 

6 

40 

.010 10. 018 

0,0000 

.01070 

,00430 

-LAT. ' -EXT. 

' 


STECIMENt 

N67608 



CYCLE # 

STATIC LONG. 

DYNAMIC LONO. 

C( 13)*<F>08) 


MODULUS* ( E+06) 

MODULUS*! fc>06) 


1 

1.83 

1,89 

.69 

3 

1.89 

.69 

8 


1.89 

.68 

7 


1.88 

.60 

4 


1.88 

,60 

19 


1.88 

.68 

39 


1.09 

.69 

39 


1.89 

,69 

49 


1.69 

.60 

39 


1.89 

,60 

09 


(.88 

.68 

79 


1.88 

.68 

89 


1.80 

.68 

99 


1.88 

.68 

199 


1.89 

,68 

399 


1.88 

.68 

403 


1.89 

.68 

800 


1.89 

.68 

600 


1.59 

.68 

700 


1.89 

.68 

800 


1.59 

.68 

900 


1.88 

,68 

HUM 


1.59 

.68 

3003 


1.89 

.68 

3003 


1.89 - 

.68 

4007 


1.88 

.68 

5009 


1.59 

.68 

60 H 


1.80 

.68 

7013 


1.80 

.68 

0018 


1.89 

.68 

9017 


1.59 

.68 

9818 


1.89 

.68 

9919 


1.89 

.68 

10019 


1.89 

.68 

1 1031 


t,88 

.68 

13023 


1.89 

.68 

13033 


U88 

.68 

14027 


1.89 

.60 

!U029 


1.89 

.68 

16031 


1.80 

.60 

17033 


1.80 

.68 




~F^M 


m 


91 


N67609 


ORIGINAL PACE *1 
OF POOR QUALITY 


TEAT PAT& 


HViu/iorti 


tyPfvoo tinat rrwNion ration 
test imuiurioN is up 
ttATHUALl ♦ «(.? Ull/rp 60ft P ATI OUR 
TKmmvnmi; tm.oo m;u, c, iiuntnttY o.on 
cvaiNu phi^i. ■« 10,00 wsm 

PUNtiTlM CRN lUIC.flUUT— 10, 0(1 100.00 

MAN nvw.— 320,00 oz 

OPCItATOlt #| 

©PKHAfOH 


gowthact no. 4n-noon pwmrct nara 
flp£am;n wake nnrooo 
dprcincn riiapp nrcTAnauiArt 


rtnont «iui— 
wmni ( hu~— 

TUICKIIEHN <|Pi«— 


7.000 
l.flOO 
.0 44 



srnetfiKNi 

No 7609 


CVCU& • 

STATIC LOKC. 

mm Attic lo no. 


H3UUI4m»(R906) 

ttOUULU8*< £+00) 

t 

1.03- 

1*30 

3 


1.36 

6 


1*33 

7 


1.86 

9 


I* 86 

19 


1.86 

29 


1*86 

39 


1*86 

49 


1.06 

59 


1.36 

69 


1,86 

79 


1*36 

09 


1.06 

99 


1*86 

(99 


1*86 

299 


1*86 

099 


1*86 

tU)0 


1*86 

600 


1*86 

700 


1*36 

000 


1*36 

900 


1,06 

loot 


1.36 

2003 


1*06 

3006 


1*86 

4007 


1*36 

5009 


1*86 

6011 


1*86 

7013 


1.86 

0013 


1.86 

9017 


1*86 

10019 


1*86 

I41U7 


1*86 

13029 


1*86 

16031 


1*06 

17U33 


1.83 

111039 


1*83 

19037 


1*86 

20039 


1*86 

21041 


1*88 

22043 


1*54 

23043 


1*84 


0( 12UMR+06) 

.67 

.67 

*67 

.67 

,67 

*67 

*67 

.67 

♦ 67 
.6 V 
*67 
*67 
.67 
*67 
*67 
.67 

:K 

*67 

♦ 67 
*67 

♦ 67 
*67 
.67 
*67 
*67 
*67 
*67 

:ll 

,67 

*67 

*67 

.67 

*67 

♦ 67 
*67 
*67 
.67 
.66 
.66 
,66 


N67501 


ORIGINAL PAGE 
OF POOR QUALITY 


WT DATE 


^afl/iOoi 


TYPt>0'> IIDSt TEWRtOK TEWDIOW 

KtED UU C **('?Dr.O , CD'EP . 801 FATIflO 

TEWPEIlATUnr. 80.00 DEC. c • , I^SA^lir X tP° ’ on 
pvri Htxi IWfl. •«»**•••»•••• lOtOO IlTiluVi 

FUNCTION «HN 4UTO.HW.T-’"* J«*JJ Ir/ ,<m ’ 00 

§ i *:§!?, IS:S 25 S:£g mn .mm MSS 


CONTRACT WO. 4n-D8fl8 PROJECT wada 
SPEC I NEW WANE 867801 
SPEC I NEW SKATE REOTAHCUVAft 


W.WCTII ( INI-— 
VI Dili < I 
TIUCKNEPN UH»« 


... 7,000 
*** ,w 1 1 80 3 
***■• ,044 


49 


,010 lO,Oao ’X'.amZ ” a/JAfirt » AT VV*T 

*010 10,018 O.OOOOO *019i0 ,90480 l»AT, 


WtiCIHENl N6?Bftt 


CYCLE * 

1 

8 
8 
7 
9 
19 
39 
89 
49 
89 
69 
79 
0 * 

99 
194 

399 

400 
800 
600 
700 
GOO 
901 
1001 
3008 
8000 
4007 
8009 
6011 
7018 
Goto 
901G 
10020 
20041 
80063 
400B8 
80108 
60126 
7014V 
GO 169 
90190 
90207 
99809 

10021 1 
110288 
1808T4 
180278 
1 40896 
150810 
160884 
170801 
177876 
170870 
179801 
1B08B3 
IB 1805 
1B28B7 
1(18809 
1 11439 1 
1115394 
106396 


STATIC l . ONG * 
M0tlUtUH *< li + 06 ) 
1*04 


DYNAMO LONG, 
MODULUS *! L + 06 ) 
1.80 
1*87 

1.87 
1*87 
1*87 
1*00 
1*86 
1*80 

1 : 1 ? 

1*87 

1*87 

1.87 
1*87 
1,86 
1*87 
1*57 
1*87 
1,87 
1*80 
1*00 
1*57 
1*00 

1.87 
1*80 
1*57 
1*57 
1*50 
1*57 
1*56 
1*56 
1*57 
1*50 
1*56 

1.87 
1*87 
1*87 
1*87 
1*86 
1*87 
1*56 
1*56 
1.80 
1.86 
1*56 
1,56 
1*57 
1*57 
1*56 
1*56 
1*56 
1,86 
1*56 
1*67 
1*57 
1*06 
1*57 
1*57 
1*86 
1*86 


C < 12 )*< E + 06 ) 

*67 

.60 

.60 

.60 

,60 

.69 

,60 

.60 

,83 

,60 

,60 

.60 

*60 

*60 

*67 

.60 

*60 

*60 

*60 

*60 

*60 

.60 

*60 

,60 

*60 

*67 

.67 

,67 

*67 

*66 

.67 

*6 r 

.67 

.66 

.67 

. 6 ? 

*67 
*67 
,66 
*66 
,66 
♦ 66 
*67 
.66 
.66 
.66 
*67 
* 6 ? 

.67 

.66 

.66 

*66 

,66 

*67 

*67 

.66 

.66 

.67 

.66 

.67 


93 


N67502 


ORIGINAL. PACK IS 
OF POOR QUALITY 


TUT PATB 


* dopTnAGT no, 40-0009 

* opnoiwRd hahk ratupp 


PftOJKCT BABA 


TVPP.“(P» IWBt TPHfllflN TF.tlSIOH 

PATIO# 

wwroaww; on «. mmiviTv 00. on 

cvijuno runt t ( iBfipnf ? nean«J | O «0 U iBtHT/l 
MimjTMW ci:w RWfliWW#T" , » w in, m» mo.no 

(HOAR II \ , { , | Vnpnt . c ! paRr«rTsr n 020 ,00 IK 

oi'MLvnm #t HU i miff 

Ilian CAL-I 4 V galhiicii cam; uw, 

6 40 *.010 l«. 000 0 « 00000 ICMNMtHUfl CMUMHW HiW) 

7 40 tCHO 10 1 000 0*00000 *07000 0. 00000 MUNI, MB.# 


m npRQirmn wfopn nncTAffou^oft 

* 

* LHIfOTH 7,009 

* WIOTII ( INI ■••■•••••• 1*000 

* TillGKNKHR UIU ^»— *044 

* 
n 


49 


,010 10.010 0.00000 


« Ol 970 


*90400 LAT «-- liKT . 


Hpraimsnt 

UVCUi * 

I 

0 

0 

7 

9 

19 

09 

89 

49 

89 

94 

79 

09 

99 

199 

099 

400 

800 

600 

700 

890 

901 

1001 

8009 

8008 

4007 

8009 

0018 

7014 

6016 

9016 

10020 

80048 

90064 

40068 

00107 

60186 

70196 

no * ' l 

9 ot - ; 

$ 000 t 8 

100839 

190061 

140909 

180904 

100946 

170906 

160990 

190411 

800499 

010435 

210466 

016409 

817471 

216479 

019473 

280477 

821479 

808460 

806464 

024466 


H67602 
HTATIG LONG. 
HO0ULim*ttS4O61- 
1*66 


'i *47 


ElYNAtne L 05 O * 
flODUUJH** fcfrOO) 
1*06 
1*54 
1*06 
1.00 

1.05 
1*06 
1*04 
1*06 

1.05 
1*06 
1*08 
1*06 
1.00 
1*04 
1*06 
1*00 
1*06 
1*00 
1*00 
1*06 
1*00 
1*06 
1*66 
1*07 
1*05 
1*06 
1*06 
1*56 
1*57 
1*06 
1*06 
1*06 
1*06 
1*86 
1*87 
1*86 
1*57 
1.87 

1.07 
1*56 
1*07 

1.07 
1*06 
1*86 
1*86 
i * r>o 
1.06 
1*06 
1.00 
1.56 
1,00 
1*08 
1.04 
1*00 
1*00 
1*04 
1*00 
1*89 
1.09 
1.01 
1*47 


61 ttt $6( E 408) 


♦ 60 
* 60 
*69 
*60 
*60 
*60 
*60 
*60 
*69 
*60 
.67 
*60 
♦ 60 
*60 
♦ 60 
*60 
*60 
*60 
.60 
,60 
*60 
*60 
*60 
*60 
*60 
*60 
*60 
*60 
*60 
.67 
*60 
*60 
.67 
.67 
*60 
.67 
,67 
,67 
.67 
.67 
*67 
*66 
.67 
.60 
*64 




94 • • 


ORlGtNAU 

N67503 OF POOR QUAUW 


TEST DATE 


t/an/i.oi * contract no. 40-ntraB pm 

TYPE-09 11081 TENSION TENSION • SPECIMEN NAME N67000 

TKKt DIRECTION IH UP * 

l!3IEU0LUrSP!& - 5!^KH.aon rATiou « spew her shape rectangular 
temperature so. 00 pi;c. c, nuiuiMTY an. or « 

cycling krku. — — 10.00 mam * length < ini 7,000 

FUNCTION GEN nNO.HULT— 10.00 100.00 * WIDTH UN)— I. BOO 

wan hate— ——— oao.oo n z * thickness <in> ,044 

OPKHATOIl #1 SHIPPEN « w 

OPERATOR »3 WALKER • 

CHAN. TYPE EOW HIGH CAL-LflW CAL-HIOH CACE LEN. DESCRIPTION 

a 43 -.010 10.003 OtOOOOO 1000. OGOU 0.00000 1KL8 L. CELL 


PROJECT~8A0A 


CUAN. 

TYPE 

LOW 

moil 

CAL- LOW 

CAL-HIOH CACE LEN. 

6 

42 

-.013 

10.003 

Oi 00000 

1000.0000 0.00000 

7 

40 

.010 

10. 020 

o.aoOoo 

.orooo a. n oh 00 

6 

49 

.010 

10.010 

0 . 00 O 00 

.01970 .90430 


LONC. EXT. 
LAT. EJCT. 


SPECIMEN* WO 7503 
CYCLE # STATIC LONC. 


102770 
102772 
132774 
152776 
102770 
102708 
152790 
152008 
102818 
102828 
102888 
192848 
102038 
102858 
152968 
U 2060 
103169 
153209 
133369 
153469 
153071 
1C3670 
103770 
134772 
103774 
136776 
157774 
150781 
159783 
160705 
161788 
162409 
162389 
162690 
162790 
163792 
164794 
165796 
166799 
167801 
tAstmm 


MODULUS** E+06) 
1.04 


DYNAMIC LONC. 
MODULUS** E+QO) 


C< l$)#tE+06) 


1.08 

.68 

1.57 

.67 

1.57 

.68 

1.58 

.68 

1.87 

.6? 

1.57 

.68 

1.37 

.67 

1.57 

.68 

1.87 

.67 

1.57 

.60 

1.57 

.68 

1.58 

.68 

1.57 

.68 

1.57 

*6? 

1.57 

.67 

1.57 

.66 

1.57 

.67 

1.5? 

.60 

1.57 

.67 

1.5? 

♦ 67 

1.98 

.68 

1.5? 

.6? 

1.67 

.67 

1.56 

.6? 

1.57 

.68 

1.5? 

♦ 6? 

1.57 

.68 

1.57 

.6? 

1.56 

.6? 

1.57 

.60 

1.67 

.68 

1.57 

.60 

1.8? 

.60 

1.5? 

.60 

1.8? 

.60 

1.56 

.6? 

1.56 

.6? 

1.56 

.6? 

1.57 

.60 

1.58 

.60 

1.88 

.68 


C - ^ 


m 


95 


N67504 


ORIGINAL PAGE 12 
OIL POOR QUALITY 


to>t oatc 


d/an/toni * oowtuact no. in nnan rno.ir.cT napa 

* pproinnn-HAtm « 07 mi * 

« srcctHEH siiapr wfoJTAiwuwn 


TYI'IXW 11091 twwioii tkKhion 
^^W' oTBi^.olunn.Boo r at i on nn - 

i8%® B 4S5if 

~™: L -- l ~- oso’.oo nz IOO '° * tiucknum <uo •<>«♦ 

CIIAM.^ /n ~.dl3 UK 005 0^00000 lobd.OOOO 2*2?,rtnn kSu! . 

O.oooOo 


42 

42 


*010 10,005 

.010 10.020 


/i «ii 4 A 




todo.oooo 

,87000 

ik. * n««A 


OTKCINEKt H 07004 
CYCLE * fTTATIC LOKO * 


n 00 ULU . V < E + 06 ) 

1.56 


0 

7 

0 

to 

20 

09 

49 

59 

60 
79 
29 
99 

199 
090 
400 
500 
601 
701 » 
601 
902 
1002 
2005 
6099 
<012 
5015 
6019 
7022 
6025 
9029 
10022 
20065 
60098 
<0162 
50165 
60196 
70261 
60205 
90296 
96625 
90626 
100662 
1 10665 
126396 
160462 
t<0<55 
150496 
160362 
170363 
\ 79590 
160549 
161603 
1 62606 
166610 
ta : oi 6 
165616 
165620 
167620 
166627 


DYNAMIC LONG . 
K 0 Dl » tUton < K 400) 
1.59 
1.54 

1 * 5 * 

1 . 5 ? 

1.59 

1.36 

1.50 

1.57 

1.08 

1.39 

1.36 

1.39 

1*09 

1.59 
1.38 
1.09 
1.36. 
1.64 

1.60 
1.59 
1.69 
1.08 
1 .59 

1.59 
1.39 

1.58 

1.60 
1.60 
1.60 
1.60 
1.39 

1.38 
1.60 
1.60 
1 .60 

1.59 

1.39 
1.36 
1.00 
1.61 

1.60 
1.60 
1.39 
1.54 
1.59 
1.09 
1.34 
1.59 

1.59 
1.39' 

1:18 

1.39 

1.60 

1.38 

1.39 
1.60 

1.59 

1.60 
1.38 


C(12)*<E406> 

.*8 
M 
.68 
.67 
.68 
.68 
.68 
.67 
.68 
.68 
• 68 
.60 
.68 
.68 
.68 
.68 
.68 
.68 
♦ 69 
.68 
.64 
.68 
.68 

:‘,f 

.68 

.68 

.69 

.69 

.68 

.68 

.68 

.68 

.69 

.69 

.68 

.68 

.60 

.69 

.69 

.69 

.69 

,68 

.68 

.68 

.68 

.68 

.68 

.68 

.60 

.68 

.69 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 


N 675.04 CONTINUED 


wrcirKNt M7im 

cvui.k # otitic wine. 

riUDL'tUS^U^OCi) 

101630 
mo;>a 
1 01664 
101636 
10163(1 
10 166(1 
10 1670 
1‘mtta 
101600 
JO 1700 

to I? 10 

m?oO 

10 1700 
to 1740 
mom 
10 1949 
190049 
100149 
to&too 
192830 
101*430 
192331 
102631 
103634 
10465(1 
103661 
106660 
107660 
t0ltt>72 
100673 
200679 
201602 
211716 
1*21749 
231703 
2 ; 1016 
231031 
ItaltlOO 
2V 19 19 
231033 
20 1007 
302320 
4 12331 
432336 
40237 1 
472606 
40264(1 
402676 
5027 1 1 
312746 
522701 
332016 
830038 
53904 1 
5400 : 3 
84 1040 
542032 
343033 
34*4039 
343052 
546056 
547070 


ommc 

(H-WUMK+OO) 

tiiMUJ.UA'<M06> 


1,63 

,69 

1,69 

.6(1 

1 .60 

,68 

1.39 

.60 

1.39 

,68 

1,6(1 

.67 

1,39 

,68 

1.39 

.60 

1.89 

.60 

1.60 

.60 

1,61 

_ .69 

1.39 

S) .68 

1.59 

V' ,60 

1,59 

.60 

1.59 

.60 

1.60 

,68 

1.89 

,60 

1.60 

.60 

1,60 

.69 

1.60 

.68 

1.60 

.60 

1.69 

.60 

1 .60 

.60 

1.60 

.60 

1.59 

,60 

1.59 

.68 

1,60 

.68 

1.59 

.68 

1.60 

,69 

1.39 

,60 

1,59 

.60 

1.60 

.68 

1.59 

.68 

1.83 

.68 

1.69 

.60 

1.59 

.60 

1.89 

.60 

1,89 

.68 

1.69 

.60 

1.30 

♦ 68 

1.59 

.60 

1.50 

.67 

1.50 

.67 

1.50 

.68 

1.39 

.60 

1.89 

.60 

1.68 

.60 

1.59 

.60 

1.59 

.60 

1.88 

♦ 67 

1 * 58 

.67 

1.57 

♦ 67 

1.03 

.66 

1.84 

.66 

1.56 

.67 

1.34 

.66 

1.54 

,66 

1.53 

• 63 

1.53 

.63 

1.01 

.63 

1.48 

.64 

1.43 

.62 


ORIGINAL Pr W fc'i 
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ORMlMm ft* 


97 - 



!. TEST DATE 10/13/1901 * CORTRACT BO. 40-0838 PROJECT-RASA 

< TYPE-04 Tina I TENS ton TENflIOA » SPECIMEN NAME N6780# 

i , test tnmumnn is tie ^ * 

r ' MVn.lt I M.' *-«m«,eaT.P 1 80n FATIQU * OPECIKF.M SHAPE RECTANGULAR 

“ TEm'KiwTtmn au. no mx5. c, inmnuTV ao.on * 

CYCLING FRKM.— — l «.«0 nKRT?. * LfiNGflt ( IN)———— 7.000 
riiNOTum gen rhc.iRjet — 10.00 mo. 00 * wiiitii urn— — — — i.boo 
>' scan u\fK — — aao.oo nz * thickness < no—— .044 

OPERATOR #1 Sit I PPKtl * 

'• OPERATOR »2 * 

»mr.**#***#;ft*v*******#*****r*****#*#***********************************«******** 

» ’ Clt AN * TYPE l (OK HIGH CAL-Ultf CAL~M«J! CAGE LEN. DKSfiftlPTlGN 

!,! a 42 , 01 a 10*010 o.ooooo tooo.oooO 0.60006 IK 1 .D lo GfcLL 

U 7 40 .010 10.010 0.00000 .07000 3.50060 LONG. V.KV ♦ 

6 40 .010 10.015 0. 00000 .01070 .90400 LAT. EXT. 

4 - 


/'(• 

/: ?•, SPECIMEN N67508 


•; 

CYCLE > 

STATIC LONG. 

DYNAMIC LONG. 

G( 12>*<E+06) 

, t. 


MODULUS* < E+06) 

MODULUS* ( E+06) 



1 

1.33 

1.88 

.66 


9 

1.37 

.46 

«• 

5 


1.57 

.66 

, 

7 


1.57 

.66 


9 


1.37 

.66 • 

'l 

19 


1.87 

.66 

‘ f 

. c 

2$ 


1,.3& 

.66 

39 


1.57 

.66 

i: ; 

49 


1.87 

.66 

•. i; 

59 


1.08 

.66 

• | 

69 


1.57 

.66 


79 


1.57 

.66 


fi4 


1.88 

.66 


** 99 


1.57 

.66 

’ •* 

199 


1.57 

.66 


299 


1.57 

.66 


400 


1.56 

.66 


500 


1.58 

.66 

-l j 

600 


1.87 

♦ 66 

* }■ 

?oO 


1.87 

.66 

1 

600 


1.55 

.66 


901 

.... 

1.57 

. 66 


1001 


1.57 

.66 


2003 


1.57 

.66 


3003 


1.57 

.66 


4008 


1.57 

.66 


3010 


1.37 

.66 


6012 


1.57 

.66 


7014 


1.87 

.66 


8016 


1.86 

.66 


9019 


1.87 

.66 


10021 


1.57 

.66 


20043 


1.57 

.66 


30066 


1.57 

.66 


40088 


1.86 

.66 

■ 1 . 

50110 


1.56 

.66 


6CM32 


1.87 

.66 

. 1 

70133 


1.80 

♦ 66 

! 

too 177 


1.36 

.66 


90200 


1.56 

.65 

i 

91202 


1.38 

.68 

\ 

92204 


1.86 

.63 

t * i 

. 1 

9 3206 


1.55 

.63 


*M209 


1.80 

.65 

’ ’ !l 

93211 


1.83 

.63 

' f 

96213 


1.33 

.64 

' S 

97213 


1.54 

.64 

* J 

9U210 


1.88 

.64 


99220 


1.84 

.63 


100222 


1.63 

.63 

, ! 

101224 


1.64 

.63 

\ 

102227 


1.33 

.60 

j. 

103229 


1.82 

.62 

" 

104231 


1.81 

.62 

' ‘ 

103233 


1.46 

.37 


'!- 


i 

i 

1 


i. 
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ORIGINAL RAGE 13 
OF POOR QUALITY 


TT.ST DM® 10/ Hz' 19(11 * COKTO/ICT HO. 45-0808 PROJECT NASA 

» 

TVCE-09 I tSd I TENSION TENSION- * SPEC I HEN NAME N67506 

Tl’KT 8 MOTION TP UP * 

MUEIUAI.i +-07DE«,filt'F.P.non TATIOO » SPECIMEN SWAPS RECTANOUIAH 

ivid'Kiutuiu; tw.mi ui.o. c, imninmjiB.on m 

cyci.ino kiuuj.— — — — io «o iiuur/. ^ * i-ENOrn uni——— 7.000 

PVKCTUM SEN linC.MUl.T-— 10. Oo 100. 00 * VIP TjtJ IN 1 ---—— 1.000 

SCAN HATE— 880.00 UZ * THICKNESS ( IN)— — .044 

OPKttATcm *1 VAUCEn * 

OPKUATOlt *2 * 

CHAN, TVPr. LOW tUCII CAL- LOW CAL-MCW CAOU Ut N. DESCrtlPTtON 

N 42 .flirt 10, 010 0,00000 1000,0000 - O.0OOQO 1KJ.HL, CELL 

7 40 .010 10,010 O.OOflOO ,07000 U.OOflOO LOWS, EXT. 

6 49 .010 10,010 (I.OOOOO .01970 .90400 LAT. EXT. 


SPECIMEN 

,467306 

DYNAMIC LONG. 
MODULUS*! E+06) 

C( t4>*(F>66> 

cvCle * 

STATIC LONG. 
MODULUS* < E+06) 

1090 

1.05 

1.58 

*69 

1092 

1.08 

,69 

1394 


1.00 

.69 

t396 


1.58 

,69 

1390 


1.58 

.69 

1400 


1.80 

♦ 69 

1410 


1.00 

.69 

1420 


t .58 

.64 

1439 


1.58 

,69 

1449 


1.58 

.69 

1459 


1,59 

.64 

1409 


1.88 

.69 

1-579 


1.00 

.69 

1409 


1.58 

.69 

\m 


1.30 

.69 

1OO0 


1*88 

.69 

1789 


1.08 

.69 

1809 


1.58 

♦ 66 

1909 


1.58 

.69 

2089 


1.58 

.69 

2104 


1.C8 

.69 

2290 


1.07 

,69 

2340 


1.58 

.69 

3392 


1.08 

.69 

4395 


1.58 

.69 

5397 


1.59 

.70 

*394 


1.50 

.69 

7401 


1.38 

.69 

8434 


1.58 

.69 

4406 


1.58 

♦ 69 

10400 


1.58 

♦ 69 

11411 


1.58 

.69 

21434 


1,50 

.69 

3)437 


1.58 

,69 

41400 


1.54 

.69 

51503 


1.58 

.69 

01527 


1.58 

.69 

7t550 


i .38 

.69 

81573 


1.58 

*69 

91397 


1.38 

♦ 69 

1O1O20 


1.50 

,69 

2»M033 


1.08 

.69 

302090 


1.38 

.69 

402320 


1.08 

.69 

502306 


1.57 

‘ 6 2 

002**. >9 


1.07 

.69 

0830 97 


t .57 

.69 

o**003 1 


1.00 

.69 

703036 


1.57 

.69 

713001 


1.06 

.60 

723106 


1.56 

.60 

733*31 


1.06 

.60 

743156 


1.56 

.60 

753183 


1.30 

.68 

7OU20B 


1.54 

.60 

7V 3233 


1.54 

♦ 67 

778246 


1.04 

.60 

7 VO 240 


1.33 

.67 

78023 1 


1.33 

.67 

781233 


1.33 

.67 

782236 


1.32 

.67 

783239 


1.81 

.66 

785261 


1.80 

.66 

783264 


1.50 

,66 

780266 


1.48 

.63 

787269 


1.46 

♦ 64 


99 , 


ORIGINAL PAGE (tS 
OF POOR QUALITY 


N67507 


mrr dAicr : 


40*0909 HUMECT 5A0A 


609TRA0T NO. 
ftfRCMKN NAMfc wotoo? 
OPRCtMEN SUAfE lUXf ANGULAR 


10/10/1901 

TYTt>0‘> ItfrRl TRWHHW TBWHHWl * 

=ap^^--S:s : 

5i;i£^ r^eALMUOH^OAUE. LRN. 

CUAN^ TYTE JjOV ^ttlCU j; oO( j c ,0 1000 ,,0000 0,00000 IKUO L._CJDU> 


length <in)— — — 7,000 

viimi UN)---- 

I TUICiKNEtiN ON ) — * 044 


7 

6. 


4ft 

49 


,010 10,015 
,OtO 10,015 


0.00000 

0.0O00O 


,07000 

.01970 


a ♦ 30000 
.90400 


l rvwir *,♦ .y 

LONG. m 


LAT. m*. 


SPECIMEN * 907^07 

CYCLE * STATIC LONG 


1 

5 

T 

9 

19 

29 

39 

49 

3& 

i)+» 

79 
09 
99 
199 
300 
400 
500 
(,00 
700 
001 
901 
1001 
2004 
800? 
4009 
5012 
6014 
7017 
8020 
9022 
10023 
20031 
30078 - 
40104 
50130 
00154 
70183 
80204! 
90235 
10020 1 
200328 
270714 
280740 
290707 
300744 
310820 
828847 
830874 
340901 
330927 
300934 
31*7973 
308970 
304978 
37098 T 
37 1984 
378480 
3739114 
374992 
373993 
370497 


MODULUS # ( K +00) 
1.50 


DYNAMIC LON0. 
MODULUS*< E+06> 
1.59 

1.59 
1.50 
1.58 
1.50 
1*58 
1.50 

1.50 

1.50 

1.60 
1.58 

1.58 

1.59 
1.50 
1.38 
1.59 
1.59 

1.38 

1.39 
1 .58 
1.39 
1.38 

1.58 

1.59 

1.59 

1.60 
1.59 
1,00 
1.59 
1.00 
1.09 
1.59 
1.59 
1.59 
1.39 
1.00 
1.59 
1.00 
1.00 
1.00 
1.59 
1.59 
i . o 4 
1.59 
1.69 
1.59 
1.59 
1.39 
1.59 
1.59 
1.59 
1.59 

1.59 

1.59 

1.39 

1.39 
1.89 

1.39 
1.09 
1.39 
1.39 
1.39 


c< ia>*vS*oo> 

.09 
.60 
♦ 00 
.08 
.00 
.08 
.08 
.60 
.08 
.08 
.00 
.08 
.60 
.60 
.00 

♦ 69 
.68 
.68 
, 00 
.60 

♦ 09 
.60 
.08 
.69 
.69 
.70 
.04 
.69 
.09 
.69 
.69 
.69 
.69 
.64 
.64 
.64 
.64 
.69 
.64 
♦ 09 
.69 
.69 
.69 
.64 
.64 
.64 
.64 

: tl 

,69 

.69 

.69 

.69 

.69 

.69 

.69 

.64 

.69 

..08 

,09 

,09 

.69 


100 


N67508 


ORIGINAL. PAGE IS 
OP POOR QUALITY 


TEST DATE 10/10/1904 » CONTRACT NO. 40-000^ PROJECT RASA 

n££“5? 0 J,i.?5! pw’JSS" TCHsioR spec mien naje natsoo- 

TEST IMRnCTlOW IN UT * 

HmillALt ♦-t»78CG,Gll/&P.0Orr FATtOU » SPECIMEN SHAPE RECTANGULAR 

Ti’.rn»wiATU!u: atj.oo dec, c, mmioiTYco.on » 

CYCLING PREO.— — — — — 10.00 UERT7 * LENGTn UN)—— 7.006 
FUNCTION CLN PNC, MULT— lrt.00 100.00 * WIDTH ( |N)*~—— 1,008 

r —020.00 HZ * THICKNESS UIO — .044 

OPERATOR #1 SttlPPEN * 

OPF.IUTOH #3 * 

******+**t****++*t.**>.*******************m*x+************************t*******+** 

CUAN. TYPE LOW MICH CAL- LOW CAL-HlCll GAOL LEN. DESCRIPTION 

o 4a .oio to. oio o.ooooo tooo.oooo o.ooeoo ikl6 l. Cell 

7 40 .010 JO.OI0 0.00060 .OTOOO 3.53009 LONG. E>C|\ 

4 49 .010 10.010 0.00606 .01470 .90460 LA T. EXT. 


SPECIMEN: 
CYCLE # 


6 
7 
9 
19 
39 
39 
49 
59 
69 
80 
90 
100 
199 
800 
400 
501 
601 
701 
802 
902 
1002 
2006 
3010 
4014 
6017 
60? 1 
7025 
8029 
9032 
10034 
20074 
30112 
40149 
50187 
60225 
70263 
8030 1 
90339 
100377 
200764 
801158 
401537 
50 1930 
532079 
542119 
532160 
562200 
572241 
582201 
592322 
602362 
612403 
622443 
628468 
629472 
630476 
681480 
632484 
633488 
684492 
633496 
636300 
637504 


1167500 

STATIC LONG. 
MODULUS*! E+06) 
1.59 


8YMAM1C' LORO. 


C< 12)*t( E+06) 


MODULUS*! L+06) 


1.60 

.68 

1.59 

.68 

1.60 

.68 

1.89 

.68 

1.61 

.68 

1.59 

.68 

1.59 

.68 

1.59 

.68 

1.60 

.68 

1.59 

1.59 

:» 

1.60 

.68 

1.61 

.68 

1.60 

.68 

1.40 

..a 

1.89 

.60 

1.60 

.68 

1.60 

.68 

1.60 

.68 

1.59 

.68 

1.61 

.68 

1.60 

.68 

1.61 

.68 

1.88 

.67 

1.59 

.68 

1.59 

.68 

1.59 

.68 

1.60 

.68 

1.60 

.60 

1.60 

.68 

1.60 

.68 

1.88 

.68 

1.61 

.68 

1. 61 

.68 

1.89 

.68 

1.60 

.68 

1.59 

.68 

1.89 

.68 

1.60 

.68 

1.61 

.69 

1.60 

.68 


1.89 

1.89 

1.09 

1.89 

1*09 

1.59 

1.08 

1.89 

1.59 

1.59 

1.59 

1.88 

1.60 
1.59 
1.09 
1.59 
1.59 
1.59 

1.59 

1.60 
1.60 
1.60 
1.60 
1.60 


.60 

.68 

.68 

.68 

.68 

.68 

.68 

:SI 

.68 

.68 

.67 

.68 

.60 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 


I«54 


102 


OftOINAL PA<*0 
OE.POOR QUALITY- 


N67403 

TEHT DATE (0^10^1901 * CONTRACT NO. « 0 -(Wa 0 PIUMEGT NASA 

fmi-no i ins i tension tension a opnaimm name N67«on 

test Dinner min is tip » 

NATKIIIAI.' *-f. 7 . 0 ,O,IV/'F,l',* 0 n VAT t CUB * HPl'.C I MT.N SHAPE nECTANCUEAR 

TEMI'F.HATUHU Utt .00 IIF.O. C, HUM I 111 TV QQ.On * 

cvcuinc vnr.o,- 10.00 uefay » lencth- I in>— — v.ooo 

FUNCTION CBN IUIC.HUET— - 10. MU 100.00 » VI Mil UNI———" 1.500 

SCAN HATI.—— — — — UU0.00 If/. » nUCWUWK ( IJII— .044 

0PKHAT0H *1 » 

OPERATOR *8 * 

»«»**».»*»***»»«»»**«»**»»*»»*A»»»»**«***»**»«*«*»«»*l»*'<<lll*»*«l<IMllimi*l»**»»«»«»*** 

CHAN. TYPE M)V I) SOU CAl.-lOW CAl-lIKM O.ICB CBN. DESCRIPTION 

n 48 .015 10. MM) M.OOOOO 1000.0000 M.OOOOO IKI.lt L. ecu 

? 40 .oio lo.oio m.ouooo .os /oo o.mtooo none. ext. 

6 49 .010 lU.OtB 0.00000 .01970 .90400 EAT. EXT. 


SPEC! MEN t 

R67403 



CYCLE # 

STATIC LONG* 

DYNAMIC LONG. 

C<12>*<K406> 


NO0ULU8*<F,400) 

MODULUS** ( E+06) 


1 

1*54 

1.07 

♦ 67 

8 


1.30 

.67 

0 


1.07 

.67 

7 


1.00 

*67 

9 


1.37 

.67 

1* 


1.50 

.67 

3$ 


1.37 

.67 

39 


1.30 

.67 

44 


1.30 

.60 

39 


1.30 

.60 

39 


1.37 

.67 

74 


1.30 

.67 

09 


1.30 

♦ 67 

99 


1.37 

.67 

199 


1.80 

.67 

000 


1.30 

.60 

400 


1.00 

.60 

500 


1.80 

.67 

601 


1.59 

.60 

701 


1*30 

.67 

001 


1.34 

*60 

901 


1.50 

.67 

1003 


1.50 

*60 

3004 


1.80 

.67 

0007 


1.39 

*60 

4010 


1.39 

.60 

0010 


1.37 

.67 

6013 


1.86 

*67 

7019 


1.39 

*60 

0033 


1.59 

*60 

‘>034 


1.30 

♦ 60 

10027 


1.89 

.60 

20036 


1.30 

.60 

00004 


1.50 

.67 

40112 


1.54 

.60 

50141 


1.69 

.60 

60139 


1.39 

.60 

70140 


1.60 

.60 

00237 


1.60 

.60 

40353 


1.89 

.60 

100304 


1.60 

.60 

200069 


1.00 

.of 

000036 


1.61 

♦ 64 

4“ 1 143 


1.59 

.60 

601403 


1.89 

.60 

601736 


1.80-. 

.60 

703032 


1.09 

.60 

0020 22 


1.89 

.60 

902626 


1.89 

.60 

922600 


1.34 

.60 

9U27 19 


1.59 

• 60 

943730 


1.50 

.60 

952701 


1.59 

.60 

902012 


1.50 

.60 

972040 


1.59 

.60 

902O74 


1.09 

.60 

942903 


1.80 

.67 

1002906 


1*89 

.60 

1012967 


I 30 

.60 

1010970 


1.80 

t 

1014970 


1.60 

* ■_«* 

1013976 


1.59 

.60 

1016979 


1.89 

.60 

1017902 


1.59 

.60 

1010903 


1.89 

.60 

1014900 


1.57 

.67 

1020992 


1.60 

.60 

1021993 


1.60 

.60 

1022990 

1.56 

1.89 

.60 



'I 

1 


.i 



Appendix 0 
Modulus Dor ay Plain 


Thin appendix ineluden normalized plate of the dynamic modulus for 
both the | : »4 S], >h and the 1+67.5]^ laminated . Additionally, por the- 
requeue of the NASA-Langiuy Program Monitor, normalized plot a of 0.^ 
the.-{+45]<, laminates arc also included. 
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